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FORCWORD

The Westinghouse Astronuclear Loboratory procures pre “uction quantities of raw
materials for NERVA reactor fuel elements in accord with the WANL-TNR-088 interpretation
of the requirements specified in NASA NPC 200-2. Extensive qualification of raw materials is
performed in NERVA processes to assure conformance with these specifications. Continuing
programs are necessary to provide evaluation of raw material interactions with fuel element
performance, specification upgroding, supplier qualification, and supplier process control.

This repor* summarizes the present stotus of Purchasing Department Specifications u;ed
for raw material #rocﬁrement. The specifications are included in Appendix C.

The experience and skills available within NERVA Fuel and Materials, Product
Assurance, Corporate Purchasing Departments, and the Corporate Specification and Controls
Activities are utilized to insure a comprehensive raw materials procurement progrom at the
Astronucleor Laboratory. The result is o positive program of maintaining inclusive bidders'

lists, qualification of suppliers, and assured controi of incoming raw materials.
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SUMMARY TABLE |
RAW MATERIAL ACCEPTANCE CRITERIA
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1.0 INTRODUCTION

WNCC procures the production quantities of raw materials used by WANL to manu-~
facture NERVA fuel elements. Row materials are purchased to the requirements of Purchasirg
Department Specifications. Quality surveillance is applied in the supplier's plant, where |
required, and incoming material is subjecied to Quality Control action at the time of delivery,
Includid are receiving inspection, sampling and analyses to specification requirements, and
identification of containers, Appendix A includes the applicable QMP's,

Each supplier’s material is qualified in NERVA processes. Engineering cefines the
marufacture of evaluation fuel elements, both for each new supplier ond in the event of
changes in the manufacturing processes of previously qualified supn'‘ers. Evaluation hardware
is subjected to the drawing and specification tests required to insure compliance with work
¢ ders specifying deliverable hardware. In the cases of graphite flour, carbon black,
molybdeﬁum hexacarbony!, and partially polymerized furfuryl alcohol resin, qualification is
performed on o lot-by~lot basis to assure that the norral variations occurring in these commer-
cial materials do not reduce the quality level of NERVA products. Appendix B includes the
applicable AFF Procedure.

Master file documentation includes the Purchasing Deportment Specification require~
ments, Purchose Order requirements, supplier test reports, results of laboratory analyses, and
test results from evaluation hardware. This documentation is reviewed by the cognizant
Quality Engineer and the cognizant Process Engineer, and both concur jointly in the Receiving
Inspection Release of incoming quantities of re » materiais for use in the manufacture of
delivercble hardware. |

A concerted row materials control program, operated within the WANL-TNR-088
interpretation of NASA Specification NPC 200-2, must be sbpporfed by qualified and con-
trolled laboratories which require large exnenditures of budgeted funds. Westinghouse has
qualified two laboratories for the analysis of incoming row materials: the Technical Services
Laboratories of the Atomic Power Divisions at Waltz Mills and the Chemistry Laboratories of

the Nuclear Fuel Division at Cheswick. No primary standards are available for materials
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similar to NERVA raw materials from the National Bureau of Standards ar other tecognized
standardizing agencies. Qualification is performed by initiating controlied interchange of
samples among supplier laboratories and Westinghouse laberatories to obtain common agree-
wment, Procedures cnd techniques are then fixed and applizd to the control of incoming
quantities >f raw materials. Periodic interchange between Westinghouse laboratories provides
assurance of laboratory reproducibility.

The fuel element matrix materials graphite flor-, carbon black, and partially

- polymerized furfuryl alcchol resin are commercial materials in high volume production command-
ing extensive markets, The NERVA requirements fo- tightened characterization and reproducibil-
ity of these materials is 'Deybnd the scope of commerciail, high volume markets. The progressive
acceptance of NERVA raw material specifications by large volume producers has been con-
tinuaily increcsed by concerted, mutual action on the part of Corporate Purchasing Deportments
and NERVA ",el and Materials. This acceptance of small volume, speciolized materials Ly
large volume commercial producers has been accomplished with cnly nominal increases in row
material costs.

The Westinghouse programs of maintaining inclusive bidders' list:, upgrading specifica-
tions, qualification of suppliers, and control of incoming materials have been responsive to
continuing changes in program objectives. Throughout the period of rapid and marked upgrad-
ing of reactor performance requirements to meet NEKVA objectives, Westinghouse has provided
an adequate supply of qualified raw materials. Concurrent 'vith majer shifts in reactor
performance objectives, there have been accompanying changes in emphasis on the relative
importance of varicus raw material properties. A continuing, extensive effort has been supplied
from NERVA Fuel and Materials to apply the full range‘ of aecumulated experience, personnel
skills, and laboratory Facﬂiﬁes io evaluation of raw material interactions with fuel element and
support hardware performance. Furchasing Department Sgecifications have been promptly
upgraded by Specification and Controls Activities as definitions were generated. Intensive
surveys of potential bidders and negotiation of responsive bids to purchase requirements have
been continuously provided by !hé Purchasing Department. During any given pericd, raw

material specifications have been satisfactory within the defined requirements at that time.
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The continued upgrading of reactor performance objectives now demonds fuel element
performance beyond any previous criteria. Raw materials specifications will continue to be
upgraded and tightened. This demand will be fully supported by the inclusive materials evalua-
tion, Purchasing Department market survey and order negotiation, supplier qualification, and

incoming materials controls programs applied to NERVA row materials.
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2.0 MATRIX MATERIALS
2.1 GRAPHITE FLOUR

Original Westinghouse spe<ifications for graphite flour were derived from charocteriz-
ing the properties of material supplied by LASL at the onset of the NERVA Program. The infent
of these specifications through PD5-30046, Revision B, was to provide a product within a
selected range of the normal commercial control bands of volume pr.duction, having material
properties suitable for application to NERVA fuel elements. Qualified suppliers were the
Great Lakes Carbon Company ond the Speer Carbon Company. From the outset, exact product
repeatability was not demonstrated among sequentially purchased quantities. This was evidenced
by processing varicbles in producing fuel elements.

By CY 1966, retention samples were available from a number of previously purchased
quantities of graphite flour with well-choracter.zed manufacturing histories. These quantities
evidenced the complete range of processing variables encountered in producing fuel elements.
During CY 1966, ‘Nestinghouse initiated a program to make a defiritive characterization of the
material properties of seven commercial quantities in terms cllowing direct correlation to
processibility. The successful conclusion of this program resulted in the issuance of PDS-30046,
Revision C.

‘ Previous revisions of PDS~30046 specified the normal properties characterized in
commercial production of graphite flours: secondary graphite obtained from selected petroleum
coke starting materials, density of biliets used as grinding stock, maximum moisture content,
particle size distribution of the ground flour, and maximum allowable impurities. PDS-30046,
Revisian C, retains these normal commercial requirements and, in addition, requires control
withfn defined limits of product surface areo, crystallographic interlayer spacing, and isotropy
and micrograph structure us evidenced by micro-photographic techniques. The specification
also places an in-process requirement on the supplier to control the maximum cross-sectional
area of the extruded billets and the minimum grapnitization temperature.

Westinghouse initiated an invited conference during January 1967 which was attended
by representatives of eight commercial graphite producers: Asbury Graphite Mills, Stackpole
Carbon, Pure Carbon, Speer Carbon, Great Lakes Carbon, Union Carbide Corporation,




Ul 2 Carbon, and Carborundum. The conference was held to convey the requirement for
17l volume, special material for NERVA application. Potential suppliers indicated that
cemmercial sources would supply closely specified flour.,

Westinghcuse then survioyed the graphite industry by invitations to quote against
Purchdsing Deportment procurement actions to the requirements of PDS-30046, Revision C.
Ext :nded negoﬁaﬁons were required, during which it wzs nezessary for Westinghouse to provide
co- plete dake demonstrating that commercially produced material met the requirements of
PD:~30046, Revision C, to establish o supolie, willing to accept the product requirements
ﬁnpmed beyond normal commercial practice as a part of a Purchase Contract. This intensive
effcrt was successfully concluded by placing a Purchase Order with the single responsive bidder,
Greot Lakes Carbon Company. Periodic surveying of all poténﬁai commercial sources for
graphite flour will be continued by the Purchasing Department in an offempt fo develop addi-
‘ionai commercial source; of material to the requirements of PDS-30046, Revision C.

The Westinghouse program leading to the definitive characterization of commercial
«raphite flours nreviously applied to NERVA fuel elements was one of extended scope. This
effort tas been - r.tinued past the previously applied materials. This program includes con-
sideration of alternative sources for starting cokes and processing technology to produce
candidate graphite flours for evaluation in NERVA fuel elements. It includes a number of
higher expansion graphites, very fine grained starting material for secondary graphite, and
cusforn l'lending of particle size distribution.

2.2 CARBON BLACK

Westinghouse specification PDS-30047, Revision B, for carbon black is oriented
towan comeercial material in volume production in the corbon black industry. The material
anplied to NERVA fuel elements is the trade-nomed product THERMAX ond is obtained from
the qua'ified supplicr, the R, T. Vonderbilt Company. Different grodes, Regulor THERMAX,
P-33, and Sminless.THERMAX, have been cvaluated for product application. The regulor
grcde . zn. nues to be specified because of lower permeability and lack of internal flaws in

mur :factured fuel elements.
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Regular THERMAX is produced in large volume to a relatively wide range of pracess

control parameters fully adequate for nomal commercial application:. Westinghouse and the
supplier have mutually explored a means of establishing better assurance of product uniformity
in t.- material delivered for application to NERVA fuel elements. An agreement has been
negotiated that the supplier will not ship Westinghouse material from warehouse stock.
Westinghc sse applies the Quality Surveillance requirement, which is a part of all Purchasing
Department raw materiai specifications, to orders for carbon black. The supplier packoges
Westinghouse material from current plant output under surveillance. The supplier allows the
Westinghouse representative info his proprietary plant control area on an informational basis
during production of the material. The assurance that the supplier verifies his in-process control
for each purchased quantity leads to increased product uniformity among the lots of material
delivered against Westinghouse purchase orders. Acceptance criteria, in addition to supplier
verification of process parameters, are based on maximum particle size, maximum allowable
impurifies, particle density, maximum moisture content, and maximum number of high densify

inclusions detectable radiographically.

2.3 PARTIALLY POLYMERIZED FURFURYL ALCOHOL RESIN

Westinghouse purchases the partiolly polymerized furfuryl alcohol resin (frade~nomed
VARCUM) from the qualified supplier, Varcum Chemical, % the requirements of PDS-30048,
Revision B. A program fr make o definitive characterization of the resin, establishing con-
trolled product properties and ochieving unifcim frouble-free performance during processing of
fuel elements, was initiated ond completed by Westinghouse during CY 19¢3. The results of
this program, reported in WANL-TNR- 132, ore incorporated into PDS-30048, Acceptonce
criteria ove based on solids content, viscosity, gel time, pH, and boron content. Quantifies
delivered by the supplier ogoinst PDS-30048 have been uniform in product properties.

Westinghouse will continue to conduct surveys ond prelimi.nory evaluations of madifica-
tions of furfuryl alcohol resins which polymerize by condensation-type reactions. Resin systems
which polymerize by the addition~type reaction will be srveyed as potentiol condidate _
matericls. This type of system eliminates the volotile reoction products, such as water, which
result from the condensation-type polymerization reactions.
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2.4 MALEIC ANHYDRIDE

Purchase of maleic anhydride to the requirements of PDS-51300-AB has been con~
ducted within the policy of close cooperative interchange of information with the supplier.
Assurance of product quality has been increased by negotiating the requirement with Fisher
Scientific Company that the quantities sHipped on Westinghouse purchase orders are obtained
directiy from the Fisher Fairlawn Plant and not from warehouse stock. A letter of conformance
is on file from their Chief Chemist certifying that in-process samples, representative of the
material, meet or exceed the requirements of chemical purity for reccgnized standards such

as the U. S. Pharmacopoeia.
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3.0 FUEL BEADS
3.1 PYROCARBON-COATED URANIUM DICARBIDE FUEL BEADS

| (R

Westinghouse specifications for pyrozarbon-cooted uranium dicarbide fuel beads
were oriented toward control of the supplier's manufacturing processes through revisions up
to and including PD5-30050, Revision A. These process-control~oriented specifications were
continually updated to the lotest fabrication information from all sources, including the various
SNPO-sponsored Coated Particle Conferences.

The issuance of PDS-30050, Revision B, in CY 1965 introduced the concept to
Westinghouse suppliers of control of pyrocarbon-coated uranium dicarbide articles wholly
on a product specification basis, Revision B marked the first requirement of a 2300°C, 4-hour
thermal migration test as a prime evaluation of fuel bead quality. This thermal migration
requirement was developed and specified through close cooperative interchange of product
properties and NERVA fuel element requirements between Minnesota Mining and Manufacturing
and Westinghouse, Acceptance criteria, in addition to the thermal migration requirement,
are based on weight percent uranium versus coated particle density, screen size distribution,
ccid leachable uranium, particie shape, and maximum allowable impurities.

Shortly following the qualification of Minnesota Mining and Manufacturing according
tc the product requirements of PD-30050, Revision B, sufficient information and product somples
were interchanged between Westinghouse and two other suppliers, the Corbon Products Division
of the Union Carbide Corporation and Gulf-General Atomic (formerly Gereral Atomic Divi-
sion, General Dynamics Corporation), to qualify both according to PDS-30050, Revision B.
Commercial quantities have been received, tested, and certified according to PDS-30050,
Revision B, requirements from all three suppliers,

Westinghouse has maintained a detailed follow of the properties of each incoming
lot of\fuel beads with continuous feedback, where reqbired, to fuel beod suppliers, leading
to imp\:oved control of supplier testing, control of minor rare eorth impurities, and product
repeut&‘bility within narrow control bands, PDS=30050 has undergone Reyisions C, D, ond
E, bosed on the inputs from continuing cooperative information exchonge between Westing-

house and product suppliers. This interchange has resulted in o progressive increose in product

quality.
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The Purchasing Department is presently re-surveying potential commercial sources
for pyrocarboﬁ-cooted fuel beads by issuing invitations for quotation against the current pro=
duct specification, PDS-30050-2, Revision E. This is part of the routine program of main=
taining inclusive, up-to-date bidder lists. Minnesota Mining and Manufacturing and the
Carbon Products Division of The Union Carbide Corporation both presently indicate they are
not to be considered active supplier candidates. Nuclear Materials ond Equipment Corpora=
tion indicates interest in becoming a peiential supplier at a future date but not at present.
Nuclear Fuel and Services has not responded to the invitation for quotation at this time.
Gulf-General Atomic is presently qualifi<.! and shipping product to the requirements of
PDS-30050~-2, Revision E. 7

Westinghouse has maintained o detailed, current knowledge of available information
concerning pyrocarbon-coated uranium dicarbide fuel beads from al! sources. The fuel bead
development work at the Los Alamos Scientific Laboratory, summarized at the SNPO-sponsored
Thirteenth Coated Particle Conference, demonstrated that further major pyrocarbun=coated
product improvements can be obtained on a laboratory scale. The two mojor improvements are
increase of 'thermol migration resistance from the 2300°C region to the 2600°C region and the
formation of an internal void between the uranium dicarbide core and the pyrocarbon shell.
The internal void is of sufficient magnitude to minimize the effect of the significantly higher
coefficient of thermal expansion of the uranium-containing fuel bead core. Unless absorbed,
this expansion would cause serious tensile stresses in the fuel bead pyrocarbon coating at the'
reactor operating temperatures projected for future NERVA requirements,

Westinghouse recently proposed and obtained approval of a program to enter into
negotiation with the current fuel bead supplier, Gulf-General Atomic, to explore the feasi-
bility of transferring the LASL Loboratory results to a commercial scale and obtaining a suf=
ficient quantity of material to manufacture qualification fue! elements. Preliminary results
reported from the Gulf-General Atomic Loboratories indicate that both the 2600°C thermal
migration resistance and the internal vold for stress relief can be achieved using commerciol

equipment,

. i Ber . 1QKA ey - 3-2
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The effort of maintaining cicse contact with all external sources of information con-
cerned with anv variations of the urgnium=carbon system will continue. The extensive internc!
effort to define the properties and correlate the performance of products delivered by suppliers

will also be continued. Programs will be initiated, os required, to demonstrate upgraded fuel

bead quality to the requirements of the NERVA program,
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4.0 FUEL ELEMENT TIP MATERIALS
4.1 MOLYBDENUM BRAZING POWDER

The molybdenum powder for tip brazing is purchased to the requirements of PDS-
30179, Revision A, from the qualified vendor, Fansteel Metallurgical. Material obtained
from Sylvania has been evaluated by NERVA Fuel and Materials and found equivalent during
development efforts. Sylvania is an alternative source for this material in fhe‘event one
should be required. Acceptance criteria are based on maximum particle size, minimum assay,

and maximum allowable impurities.
4.2 CARBIDE/GRAPHITE COMPOSITE MATERIAL

The carbide/graphite composite material centaining 75 w/o NbC is purchased to
the requirements of PDS-30106, Revision E, from the qualified suppliers, the Carborundum
Company and the Norton Company. The material is fabricated from the niobium carbide
powder specified in PDS-30104, Revision E, and the carbon powder specified in PDS=30106,
Revision E. Acceptance criteria are bosed on homogenity, density, flexural strength, elevated
temperature creep deformation, and thermal expansion characieristics. Material purchased
from the Donald W. Douglas Laboratories, Supertemp Corporation, and Union Carbide Cor~

poration, and Union Carbide Corporation have not yet met qualification requirements,

4.3 CARBON POWDER

Carkon powder supplied by the Union Carbide Corporation and the Carborundum
Company, as specified in PDS=30106, Revision E, has been utilized in the development and
qualif?cotion of carbide/graphite composite material. Acceptance criteria are based on the
selection of "needle" coke with elongated particle shape, maximum limit of impurities, and
particle size.

tfforts to define carbon powder requirements more accurately, with respect to
carbide/graphite composite material properties, will be continued, This effort will establish

whether specification upgrading is necessary by further definitica of raw materials properties,
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4,4 NIOBIUM CARBIDE POWDER

Niobium carbide powder is purchased to the requirements of PDS-30104, Revision E,
from the qualified supplier, Kawecki Chemical Company. Material obtained from the Wah
Chang Company, Fansteel Metallurgical Company, énd Kenametal has not yet met supplier
qualification requirements, Acceptance criteria are based on minimum assay, apparent den-
sif);, tap density, maximum limit of impurities, particle size, and porosity,

The effects of niobium carbide powder variations on the prolperﬁes of carbide/
graphite composite material are presently being evaluated. This effort will be continued to
establish whether PDS-30104, Revision E, will require upgrading by reducing a'lowable

impurities limits.
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5.0 COATING MATERIALS
5.1 NIOBIUM (COLUMBIIUM) PENTACHLORIDE

Two commercial sources of niobium pentachloride, one domestic (Stauffer Chemical
Company) and one foreign (Atomergic Chemicﬁ!)_. have been qualified by Westinghouse to
the requirements ot PDS-30052, Revision D, Acceptance criteria are based on minimum
assay, maximum nodule size, moximum allowable impurities, and p:ussure above o;mospheric
of *he protective atmosphere maintained in the shipping containers, '

" The continuous surveillance cf the market place, o joint Purchasing-NERVA Ffuel

and Materials effort, allows Westinghouse to determine any changes in potentiel sources of
supply. As o result, the entry of the Wah Chang Company into the field of quontity suppliers
wos noted. A small quontity of the commercial production from the Wah Chang Company is |
being purchased to attempt to aualify another domestic supplier to specification requirements,

Westinghouse has applied intensive continued cooperative interchonge of raw material
information with the qualified suppliers, both by negotiations of the Purchasing Department
and implementing the Quality Surveillance requirement of PDS-30052, a part of all Westing-
house raw material specifications, in a supplier's plant, This effort has resulted in satis=
factory packaging of the product, leading to assurance of lack ot product degradation during
extended storage, o progressive reduction in oxygen contamination of the product, and control

of the maximum mesh size of nodules shipped by the suppliers.

5.2 ZIRCONIUM TETRACHLORIDE

A Purchasing Department Specification, PDS-30133, requiring material of minimum
purity equal to the commercially available re=sublimed grade, has been prenared. The
experience gained in developing packaging requirements for niobium pentachloride is being
drawn on for this cpecification, Accepiance criteria are based on minimum assay, maximum
particle size, maximum allowable impurities, and pressure above atmospheric of the protective
atmosphere mainiained in the shipping containers, |

Supplier qualtification will be performed during the PeWee-2 pre-production period.

N T
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5.3 MCLYBDENUM HEXACARBONYL

The use of molybdenum overcoating in the bores of NERVA fuel elements and any
resulting association with the compound meolybdenum hexacarbonyl is defined by the NERVA
Classification Guide as Confidential-Restricted. To prevent disclosure of the association of
molybdenum hexacarbony! with the NERVA program, Westinghouse purchases the material as
the commercial grade with the requirement that total impurities are not to exceed 1000 ppm.
Climax Mo!yhde num was previously qualified as a supplier.

Due to processing equipment limitations, the supplier has delivered the material in
small (5 to 10 pounds) manufacturing lots. Wesﬁnghouse cross-blends these small manufactur=
ing lets into 100-pound or larger master lots in o double-cone blender reserved for use with
molybdenum hexacarbonyl. Thus, the blender is eliminated as a potential source of contami-
nation of the material. Samples representative of the entire blender contert, taken at the
time of re-packaging, are analyzed and the material upgraded to the classified specification
PDS-30095. Acceptance criteria are based on maximum allowable impurities, minimum assay,
minimum insoluble residue in chlorcforrh, and X-ray diffraction patterns typical of molybdenum
hexacortenyl.

The large master lots of homogeneous, well-characterized material provide the
obility for both proces: qualification and manufacture of all fuel elements for a given core
from a stable, well-known material source.

Climax Molybdenum has recently encountered difficulty with processing equipment
used for t' e manufacture of molybdenum hexacarbonyl. This equipment operates at high pres-
sures and an unsafe condition has daveloped. The company cannot manufacture molybdenum
hexacarbonyl at present. Numerous contacts with potential suppliers by Westinghouse could
jeopar..ze the clessified NERVA association with molybdenum hexacarbonyl. To alleviate
the risk of this disclosure, an agreement was negctiated with Climax Mclybdenum to develop
another source for the material by corducting a market survey and acting as a procurement

agency for Westinghouse. Fvaluation of four potential suppﬁers} one foreign (Atomergic)
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and three domestic (Wah Chang, Var-lac-Oid, and Pressure Chemicals), by Climax Molyb~
denum technical personnel conversant with the production of molybdenum hexacarbonyl led
to the conclusion that the moterial availoble from Pressure Chemicals is similar to thot pre~
viously supplied Westinghouse from Climox Molybdenum facilities. This conclusion is bosed
both on manufacturing processes and moteris! properties.

Climax Molybdenum is presently supplying Westinghouse with molybdenum hexa-
carbony! manufactured by Pressure Chemicals, This material will be qualified during the

PeWee~2 pre~production period.
5.4  ANHYDROUS HYDROGEN CHLORIDE

Recurring problems with surface finish and structure of niobium carbide coatings
during CY 1964 were established as being associated with high (to 1200 ppm) and variable
content of phosgene ond acetylene in the anhydrous chloride delivered by the Matheson
Company. Close cooperative interchange of information with the supplier established *hat
the hydrogen chloride was o by-product of a viny! chloride manufacturing operation and thot
high ond variable organic content is inherent in such material. An extended survey of some
twenty potential suppliers conducted by the Purchasing Department established that most
commercial hydrogen chloride is a by-pfoduct of the vinyl ﬁhloride process and it is not
commercially feasible to remove the organic contaminants. It was further established that
chemically pure, reagent grade hydrogen chloride was in short supply and very expensive,
One responsive bid was obtained from Frontier Chemical for anhydrous hydrogen chloride
produced by an inorganic reaction. PDS-52217~AP (Sub 3) was issued and the hydrogen
chloride from Frontier Chemical qualified in Westinghouse processes. Early deliveries fro}n
this supplier established that occasional fots suffered from high moisture content. Intensive
supplier conferences caused Frontier Chemical to introduce in-process controls assuring the
delivery of dry {less than 100 ppm water), organic-free anhydrous hydrogen chloride. Accep-

tance criteria are based on minimum assoy and maximum alloweble impurities,
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The recent introduction of an electronic grade anhydrous hydrogen chloride by Air
Products on a commerciol scale was followed by procurement of a sufficient quantity for
qualificction in Westinghouse processes. The qualification was successfully completed but
it was not possible, ot the time, to establish any significant advantage in using the more
expensive (a cost increase by more than six times) electronic grade anhydrous hydrogen
chloride rather than the commercial grade being procured from Frontier Chemical. Air Prod-
ucts is a qualified supplier of the electronic grade anhydrous hydrogen chloride. This allows
a rapid and direct process application at any time the higher purity gaos iz needed for the fuel

elements of the future,
5.5 INERT CARRIER GAS

Westinghouse originally applied helium as the inert carrier gas in fuel element manu-
facturing processes. Continued difficulity was encountered with contaminants, primarily oxygen
and moisture from leaky LU.S. Navy trailers and hydrocarbons from the "oil pumped" equipment
used in compressing large quantities of helium. The variabifity in delivered product, the fact
that helium is a gos in relatively critical supply, and budget considerations led Westinghouse
to evaluate the substitution of argon in place of helium as the inert corrier nas.

The successful evaluation ond qualification of argon in fuel element manufacturing
processes was followed by the installation of a liquid argon supply systemi. The attendant
lower cost and higher product purity have provided consistently high purity inert carrier gas
from all purchased quantities delivered by the qualified supplier, Air Products, accoiding
to the requiraments of PD $-52118~Ba {Sub A). Acceptance criteria are based on minimum

assay ond moximum allowable impurities,

5.6 HYDROGEN

Westinghouse has procured electronic grade hydrogen from the qualified vendor,

ir Modull, n accordance with the requirements of PDS-3057-F~3. Quontities delivered

by the vendor against the specification have been uniform in product properties. Acceptance

criteria are based on minimum assay and maximum aliowable impurities.
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5.7 METHANE

Westinghouse has purchased methane from the qualified vendor, Air Products, os the
chemically pure grade. A joint Purchasing=NERVA Fuel and Materials sufvey of the purity
of commercially available material has been completed. A Purchasing Department Specifica-
tion PDS-30130 is being prepared specifying material with o minimum purity equal to the
commerciolly available ultro-pure grade. Supplier qualification will be performed during
the PeWee-2 pre-production period. Acceptance criterio are based on minimum assay ond

moximum ollowable impurities,
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6.0 FUEL tLEMENT KEY MATERIAL

6.1 KEY BRAZING POWDER

The olloy powder viad in brazing keys to fuel elements is purchased in accordonce
with the requirements of PDS-30177 from the qui. fed sugplier Bruth Beryllium. Srush Beryl-
Hium is the only known commercial source for this brozing clley. Accapiunce criterie .

based ¢ . particle size, composition, and moximum cllowable impurities.

i N
T e v ..‘——._\;;‘: .
. . > .

i s e W T



I 0 O WEEEE e

AL PR AURA B b il
- ) _ .

p SOV T . -
e 5 = - R )

smumerwer y Aet - 1954

Quelity Methods cnd Procedurer QMP's) Defining
the Receiving lnspectio- 3nd nelease of Rew Moterisls

£PTENDIX A

Astronuciear
Laboratery



QUALITY METHODS & PROCEDURES QMPNo. 4-3 Rev.

WESTINGHOUSE ASTRONUCLEAR LABORATORY
Westinghouse Electric Corporation
P.O.Box 10864, Pittsburgh, Pa. 15236

Effective Date  July 25, 1966

Supersedes: _
No.QMP(L)4-3 Daote 12-15-65

SUBJECT: IDENTIFICATION OF MATERIAL, DETAIL PARTS, SUBASSEMBLIES, AND

ASSEMBLIES BY SERIAL OR LOT SERIAL NUMBERS

1.0

2.0

3.0

4.0

! :" n\r |(‘
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PURPOSE

To establish o procedure for assigning non-repeating individual or lot serial numbers to
material, detail parts, subassemblies, and assemblies for complete traceability and
control.

APPLICABILITY
The following procedure shall be applicable to individual or lot serial number identifica-
tion of all material, detoil parts, subassemblies manufactured or purchased by WANL,

WAFF, or applicable subcontractors. Govemment-Fumished Property (GFP) is an excep-
tion since it is identified in accordance with Government regulations.

REFERENCE
QMP No, 5-3, Quality Surveillance Codes
GENERAL

4.1 Policy for WANL Serial Number Implementation

Material Control at WANL is responsible for establishing and assigning serial
numbers on purchase requisitions, IWR's, and work orders. The requirement for
identifying parts, subassemblies, and assemblies by individual or lot serial numbers
shall be indicated on the drawing. When a serial number is required, the rowing
shall also specify the place on the part where the serial number shall be applied,
and the manner in which it shall be applied. Expendable-type standard hardware,
such as nuts, bolts, washers, rivets, fasteners, etc., not defined by WANL draw-
ings do not require WANL serialization unless specified on the ordering document.
These parts moy be defined by Military drawing or specifications (such as AN or
MS drawings) or by star.dard catalog numbers.
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QUALITY METHODS & MOCEDURES

| GQMP No. 4-3 Rewv.

4.3
4.3.1

4.3.2

4.3.3

WESTINGHOUSE ASTRONUCLEAR LABORATORY —=
Westinghouse Eieciric Corporation Effective Date jly 25, 1966
4.2  Policy for WAFF Serial Number Inplemeniation

5.0 PROCEDURE FOR SERIALIZATION AT WANL

WAFF lnspection is responsible for establizhing ond assigning serial and lot num-
bers for oll rew materials ond components requiring control. The responsibility
for establishing and assigning particular serial of serial and ‘or lot numbers moy be}
delegated by Inspection fo other cepariments with their cgreement. The ultimote
responsibility for the odequacy of such delegated responsibility rests with
Inspection. ‘

Definitions

Lot

A group of materials or parts of the same design (Port Number, Drawing ‘Revision,
Specification, efc.) consisting of homogeneous groups of materials or parts,
produced under essentially the same conditions of manufacture and time.

Lot Serial Number
A unique number assigned to a lot for the purpose of identification.

Serial Number

A unique number assigned to a distinguishable part for the purpose of identifica-
tion.

5.1

5. .1

Assjgnrnent of Serial Numbers

!ndividual or lct serial numbers, when so indicated by the drawing requirements,
shall be pre-assigned in non-repeating consecutive sequence by Material Control
on the purchase requisitions, IWR's and work orders. Material Control shall
originate and maintain a log showing serial ond lot serial numbers assigned
against purchase requisition, work order, or IWR numbers and part numbers,
When appropriate and approved by Material Control, suppliers' serial numbers
may be used in lieu of WANL-assigned numbers.

Addition of Parts to Orders

When serial-numbered parts are uaudcd to an existing order, Material Control
shall assign new serial numbers, as required. These numbers shall be placed on
the Kequest for Change Notice, which shall be transcribed on the Change Notice
by Purchasing. When lot serial=numbered parts are added to an existing order,
new lot serial numbers shall be assigned to the additional parts. All additions of
parts.to orders shall be noted by Material Control in the iogbook.

Form 59515
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QUALITY METHODS & PROCEDURES
WESTINGHOUSE ASTRONUCLEAR LABORATORY

QMP No.  4-3 Rev.

Westinghouse Electric Corporation Effective Date My 25, 1966

5. 1.2

5.1.3

3.2

3.2.1

5.2.2

5.3

Deletion of Parts from QOrders

When serial-numbered parts are to be deleted from an existing order, Material Control
shall note on the Request for Change Notice the quantity of ports that are to be con-
celled and shall request that Purchasing advise, on the Change Notice,

the particular serial numbers that are to be voided. The buyer in the Purchasing
Department shall coordinate with the WANL supplier to determine which serial numbers
shall be voided. When lot serial-numbered parts are to be voided from an existing
order, Material Control shall note on the Request for Change Notice the quantity of
parts that are to be voided and the lot seriol numbers involved. All voided serial nym-
bers for cancelled parts on order shall be noted by Material Control in the logbook and
are not to be reassigned. '

Repair or Replacement of Parts Retumed to Supplier

When parts are returned to the supplier for repair or replacement, the serial number will
remain unchanged if the parts are repaired and subsequently returmed to WANL. If the
supplier chooses to scrap the rejected parts and replace with new parts, the WANL
buyer must be contacted in order to provide a new serial number. The WANL buyer
shall obtain the serial numbers from Material Control. In no instance will o rejected
part seriol number be assigned to a replacement part.

Multiple Part Raw Material Identification

WANL-purchased raw material which will be in the form of bars, sheet, plate stock,
and castings or forgings which will be processed into multiple detail parts shall be
identified by the manufacturer's heat number, furnace run, batch number, melt number,
etc. (WANL serial numbers are not required for raw material procurement except when
specified by drawing. )

Supplier-furnished raw material o be processed into multiple parts shall be traceable to
the manufacturer's heat number, furnace run, batch number, melt number, ete.
Shipping documentation of detail parts manufactured from this raw material will carry
reference to the raw material identification.

_S__i_n_gle Part Raw Material Identification

Individual costings, forgings, etc., which will be manufactured or processed, such that
each will make o single detail part, will be assigned a WANL serial number at the raw
mateiia! source as described in paragraph 5.4, 1, below. This number will remain with
the part through all subsequent operations, regardless of where performed. If the num-
ber is removed by machining or processing, it will be replaced as soon as possible by
the supplier performing the operation.

Form 59515 Page 3 of 4
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WESTINGHOUSE ASTRONUCLE *R LABORATORY

QMP Ne. 4-3 Rev.

Westinghouse Electric Corporation : Effective Date  Jyly 25, 1966
5.4 Method of Serial or Lot Identification
5.4.1 Individual Part Serial Numbers Numbering System
Serial numbers shall consist of a letter "A" prefix followed by consecutive numbers,
starting with 1%, This method shall be followed until the numbers reach "99999, *
ofrer which the letter prefix shall be changed t> “B", again starting with the number
“1*, This shall be continued through the alphabet and thereafter, if required, "AA,
AB, AC" etc., and "BA, BB, BC" etc. shall be used as a prefix. The letters “I",
“C*, "Q*, "L", and "X" shall not be used.
Examples:
P/R 30314 . P/N 909E421HO!
130 pieces S/N A21 through A150
P/R 41679 P/N 945C97HO 1A
200 pieces S/N A151 through A350
5.4.2 Lot Serial Numbers
5.4.2.1 Numbering System
Lot serial numbers shall be assigned in the same manner and series as individual
serial numbers, except that the prefix letter "L" shall ke a part of each lot serial
number.
Examples:
P/R 30642 P/N 936J654HO18
10, 000 pieces (10 lots) Lot S/N LAI through LA10
P/R 41647 P/N 945C852HO2C
5,000 pieces (5 lots) Lot S/N LA11 through LA15
5.4.2.2 Assignment of Numbers

Assignment of lot serial numbers shall not violate the rule that the parts within a lot
shall not be mixed with respect to raw material, batch, heat, furnace, or melt
number. The assignment of a series of lot serial numbers will be coordinated with the]
supplier by WANL Purchasing in order to determine an objective lot size consistent
with raw material lots, manufacturing process, shipping schedule, and order size.

Form 59515
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QUALITY METHODS & PROCEDURES QMP No. 4-3
WESTINGHOUSE ASTRONUCLEAR LABORATORY

Rev.

5.5

5.5, 1

5.5.2

5.5.3

Westinghouse Electric Corporation Effective Date July 25, 1966

Effect: of Changes Involving Existing Parts that have been Previou‘sly
Serialized

—

Individual and Lot Serial Number: (not involving multiple part changes)

D;owing or part number changes which require modification and/or re-identi-
fication sholl have no effect on individual or lct serial numbers. The original
serial number assigned shall be retained and shall not be obliterated or
altered.

Individual Serial Numbers (cirange. involving multiple part numbers)

6.0  PROCEDURE FOR SERALIZATION AT WAFF

One individual serialized part reworked o, modified and re~identified into two
or more new part numbers shall nave a new serial number assigned for each
piece. The new serial numbers are to be assigned and recorded in the logbook
by Material Control. ’

Lot Serial Numbers (changes involving multiple part numbers)

All parts previously lot serialized which are subsequently divided, segregated,
reworked, modified, and/or re-identified into two or more new parts shall
retain the original lot serial number,

6.1

Assignment of Serial or Lot Numbers at Receiving Inspection

Lot or serial numbers shall be ussigned by In-Process Inspection to all ruw
materials and components received at Receiving Inspection, with the exception
of materials or parts in Quality Surveillance Class 3 or 4 (see QMP No. 5-3).
The lot and seria’ numbers shall consist of a two-letter supplier code, assigned
by In-Process Inspaction, followed by consecutive numbers starting with 17,
to a maximum of four digits. A master log shall be established by In-Process
Inspection, consisting of a log sheet(s) for each supplier. Serial and lot
numbers shall be assigned consecutively, as required, for all materials and
parts received, continuing from P.O. to P.O. Each log sheet shall have, as
a minimum, the following headings:

WAFF Lot/Serial Numbers

WAFF P. O. Number

WAFF Design Requirement (Part Number, Drawing/Revision, Specification,
etc.)

Part Name ‘

Quantity (Applicable to Lot Numbers only)

Supplier Name

Supplier Lot Number

Supplier Certification Number

Container ldentification Numbers (see paragraph 6. 1.1, below)

Form 59515
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QUALITY METHODS & PROCEDURES '
QMP No. 4.3 Rev.

WESTINGHOUSE ASTRONUCLEAR LABORATORY

Westinghouse Electric Corporation Etfective Date v 25. 19,

6. 1.1 Container ldentification Nlumbers

In nddition to lot numbers, container numbers shall be assigned to all lots of
material requiring individual container control through pre-processing. The con-
tainer numbers shall be consecutive numbers, starting with 1" for each lot of
material. If the supplier has assigned container identification numbers, those
numbers shall be utilized, rather than assigning new numbers.

6.2 Serial and Lot Numbers Assianed During Manufacture ot WAFF

Because of its classified and changeable nature, the information required for this
paragraph will not be aistributed with the Quclity Control Manual. Concerned
individuals may refer to WAFF Quality Engineering to obtain this information.

6.3 Recording of Assigned Serial and Lot Numbers

In addition to the master log required by paragraph 6. 1, above, each Quality
Contrel form, tag, etc., shall have provisions for recording serial and lot
numbers, as required, to assure identification and traceability.

7.0 IMPLEMENTATION BY WANL AND WAFF SUPPLIERS

WANL Quality Control Representatives during visits to suppliers shall assure that sub-
contractors correctly mark raw material, detail parts, subassemblies, and assemblies
with the required raw material, serial, cr lot serial numbers. The serial numbers shall
be marked on the parts at the earliest possible point of manufacture, and these numbers
shall be maintained. If serial numbers are removed by manufacturing operations, they
shall immediately be replaced as originally required. All documentation originated

by WANL suppliers shall reference the actual serial number or lot serial number
involved. The terminclogy “all affected” shall never be used. If the documentation is |-
intended to apply to the entire order, then the numbers will be listed in the following
manner: “serial number A150 through A950%, Shipping documents which accompany
each shipment of parts shali reference the raw material identification numbers and shall
correlate such numbers with the actual serial or lot serial numbers m .nufactured from
each lot of raw material.

8.0 SYSTEM FOR ASSURING NON-DUPLICATION OF SERIAL AND LOT SERIAL NUM- ‘
BERS AT WANL

The Serial and Lot Scrial Numbers assigned by Material Control are reviewed by Quality
Quality Control to assure that duplication does not exist. Upon receipt of the material
and parts at WANL, Quality Control will verify that no serial or lot serial numbers have
been vsed by the supplier which were nof assigned and that there is no duplication of
numbers.

Form 59515 : Page 6 of 6
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QUALITY METHODS & PROCEDURES ' QMP No. 5-3 Rev.

WESTINGHOUSE ASTRONUCLEAR LABCRATORY .
e . . Etfective Date
Westinghouse Electric Corporation ~duly 23, 19256

P.O.Box 10864, Pittsburgh, Pa. 15236 ]

Supersedes:
No.QMP{AL):-3 Dute 12-15-65

r—— —

SUBJECT: QUALITY SURVEILLANCT CODES

1.0 PURPOSE

To define the procurement Quality Surveillance Codes, establish related responsibilities
and identify the degree of surveillance to ke exercised by Quality Control over
various phases of design, procurement, testing, etc. as may be required.

2.0 REFERENCE

QMP No. 4-1, Drawing Review

QMP No. 5-2, Quality Requirements for Procurement Documents
QMP No. 8-1, Nonconforming Material Disposition

QMP No. 8-2, Variation Requests

Divisional Procedure No. 300GO, "Engineering Drawing Codes"

3.0 GENERAL

The quaiity surveillance exercised on a given item, from the initial design stage
through delivery and end use depends largely upon the status of the design and the
quality confidence level desirec. The degree of surveillance required estoblizhes

the procedures and controls necessary to monitor the various activities through design,
procurement, receiving inspection, testing and shipping, Thisde, 2 ¢f Quality
Control surveillance should be commensurate with the applicable contract quality
plan objectives. This procedure shall apply to all purchace requisitions and orders,
purchase requisition and order change notices, work ordeis and work order change
notices as referenced in QMP No. 5-2.

4.0 PROCEDURE
4.1  Quality Surveillance Codes

As defined in the referenced WANL Divisional Procedure, all WANL Jdrawings
are prepared in accordance with .\e characteristics of a series of drawing codes,
(Code 1 through Code 4) designed to depict drafting practices and drawing
quality commensurate with the end use and/or contract requirements. These
cades are shown in the title block on each drawing.
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QUALITY METHODS & PROCEDURES

WESTINGHOUSE ASTRONUCLEAR LABORATORY

Westinghouse Electric Corporation

QMP No. 5-3 Rev.

Effective Date Jyly 25, 1966

The assignment of Quality Control Surveillance Codes shall be consistent with
the Drawing Code designations. Under no circun. tonces will the assignment of
Surveillance Codes be less than the designated drowing code. For example,
Quality Surveillance Codes | or 2 may be specified for o Code 2 drawing, but
Survetllance Codes 3 or 4 are not permitted.

Where items are not ccvered by WANL drawings, the degree of Quality Control
coverage shall be determined by evaluating the end use requirements, the inter
face objectives, *he quality level desired ond selected in accordance with the
following Quaiity Scrveillonce Code descriptions:

4. 1.1 Surveillance - Code 1 and Code 2

ircludes all items designated and ordered far engineering end contract-
val development tesis and all related support equipment which could
affect the quality of the test effort, the test system reliability and the
results of the test program. It also includes all items described by
dravings and or specifications as weil os all articles to be delivered to
customer and “or test sites where reliability and quality are to be main-

tained ot the highest levels.
Typical Examples -
Draowing Code 1

Erd Item Contiol Systems

Shipping Contuiners

Interface Control Assemblies

Test Articles {top assembly)

Test Article Backup and Raw
Materic! ltems

tiquid Metal Pumps

Space Radiators

Reactor Hardware (including backup
and experimental parts)

High Pressure Piping

High Temperature Facilities

Test Cor and Piping Assembly

Turbo-generator Hordware

Instrumen tation for Reactor and
other Test Article Diagnostic
Data

Degree of Surveiliance ~ The type and degree of Quality Control

Coverage shall be the same for both Surveillance Codes 1 and 2.
Iterrs falling under these codes shall receive full Quality Control
coverage as determined by the cognizant Quality Engineer.

Drawing Code 2

Test Car Assembly

Electronic Checkout Systems

Instrumentation (diagnostic data)

Critical Assembly and Disassembly
tools, fixtures and non-
reactor/test articles.

Test fixture: and test hardware
having safety and reliability|
consideration

Lifting and handling fixtures

Test Facility Pressure Vessels

Reactor Pressure Vessels

Ground Support Nuclear Instru-
men*ation and Radiation
Safety Devices

Customer End Htem:

Form 59515
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QUALITY METHODS 3 PROCEDURES

WESTINGHOUSE ASTEONUCLEAR LABORATORY
Westinghouse Electric Corporation

QMP No. 5-3 Rev.

Effective Date July 25, 1966

4, 1.2

- by Quality Controi in accordance with referenced procedure QMP

All drawing: designoted as Codes 1 and 2 shall be reviewed and signed

No. 4-1.

Deviaticn and waiver requests shall be submitted for disposition in
accordance with referenced procedure QMP No. 8-2.

Monconforming parts will be submitted to the Engineering Review Board
for disposition in occordance with referenced procedure, QMP No. 8-14

Norconformsities on End {tem assemblies will be submitted to full
Material Review Board for disposition.

Surveillonce Code 37

Ircludes all herdwere, raw materials and assemblies designated for
development and experimental engineering tests and evaluation. Also
includes all related instrumentation, support equipment, hardware and
non-critical assembly and disassembly tools intended for use at WANL
which are procured to commercial specifications, where the reliability
and quality of such items can have a direct affect on the evaluation
results,

Typical Examples -

Capital equipment such as Instrumentation Facility tools and safety

and measuring devices. monitoring devices.
Gauges {non-interfacing) Mock ups
Non-critical Assembly and Disassembly =~ ASME Coded Pressure Vessels
tools. Impregnated graphite
Component Containers Neutron moderator=

Degree of Surveillance - The requisitioner will be responsiole for
defining in the ordering documents the desired Quality Control cover-
age. The cognizant Quality Engineer will review all Code 3 procure-
ments to ensure that the degree of quality control specified can be pro-
vided and is consistent with the objectives of the test program. Quality
Control procedures and documents will be initiated where necessory.

Drawings designated ¢» Code 3 will be reviewed and signed by Quality
Control when requested by the cognizant design engineer in accordance
with referenced procedure QMP No. 4-1.
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QUALITY METHODS & PROCEDURES

QMP Neo.  5-3 Rew.
WESTINGHOUSE ASTRONUCLEAR LABORATORY
Westinghouse Electric Corporation Effective Date  July 25, 1966

Wher Quality Control procedures ond documents are implemented,
deviations, waivers a- 1 nonconforming parts shall be dispositioned
in accordance with referenced procedures, QMP No. 3-1 ond
QMP No. §-2.

4.1.3 Surveilionce Code 4

Limited to stondard items or supplies for facility maintenance and
services where the quality of such items will not offect the performance
or reliabilit of the products being supplied to WANL customers. The
requisitioner will be responsible for making this determination.

Degree of Surveillance - Quality Control input will not be provided
Code 4 drawings will not be reviewed or signed by Quclity Control.
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QUALITY METHODS & PROCEDURES QMP No. 54 Rev.

WESTINGHOUSE ASTRONUCLEAR LABORATORY

Westinghouse Electric Corporation Effectiv= Date __7/25/66

P.O.Box 10864, Pittsburgh, Pa. 15236 Supersedes
No. QMPQ) 5~4 Date 10/1/65
QGMPAYTE-3 1071765

SUBJECT:
CORRECTIVE ACTION AT SUFFLIERS

1.0 PURPOSE

To establish a procedure for obfaining corrective action for all extemal discrepancies
and deficiencies.

2.0 APPLICABILITY

This procedure shall be followed wheneve., in the estimation of the cognizant Quality
Centrol organization, cormrective action for external discrepancies and deficiencies
is necessary.

3.0 REFERENCE
QMP 8-2, Variation Request

4,0 GENERAL

4.1 Policy
It is the responsibility of Supplier Surveillance at WANL and Quality
Engineering at WAFF to toke prompt action to correct conditions at
suppliers’ plants which have resulted or might result in substandard or
defective materials, parts, assemblies or services. Initiation of corrective
action for fuel element suppliers is, however, an exception and shall be
the responsibility of Product Control Engineering at WAFF. Disregard or
unsatisfactory resolution of Request for Corrective Action (RCA) shall be
cause for removal of a supplier from the approved procurement sources list.

5.0 PROCEDURE

S.1  The RCA shall be initiated whenever, in the estimation of the cognizant
Quality Control organization, the following unsatisfactory conditions are
found to exist and require formal corrective action. :
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QUALITY METHODS & PROCEDURES

WESTINGHOUSE ASTRONUCLEAR LABORATORY .
Westinghouse Electric Corporation Effective Date 7 25:66

QMPNo. 5-4  Rev.

S. L1

5.2
5.1.3

5.1.4

5.2
5.2.1

5.2. 1.1

5.2.1. 1.1
5.2.L.1.2

5.2.1.1.3

5.2.1.2

5.2. .3

Supplier Quality Control written systems or procedures are inadequate fo
meet the requirements of WANL ond WAFF drawings, specifications or other
Quelity Control requirements specified in the Purchase Order.

Supplier Manufacturing or Quality Control practices are detrimentual to the
quality of raw material or hardware produced for WANL and WAFF.

Supplier inspection results are found fo be incomolete or incorrect as deter-
mined by Quality Control representatives. .

Supplier I-nrdware or raw material is found to be outside of drawing ond
specification limits (not previously authcrized by Variation Request - see
QMP 8-2) as determined by Westinghouse Receiving Inspection or subsequent
use. :

Preparation and Use of Request for Corrective Action (& Form No. 59072)

Originating the RCA

The WANL Supplier Surveillance representative or the Quolity Engineer at
WAFF will complete the top portion of the RCA as follows:

The date shall be the dcte on which the RCA is originated.

The RCA shall speciﬁcolly describe the deficiency with regard to drawing
numbers, items, characteristics, specification sections, serial numbefs, as
applicable.

Consequence of noncompliance shouid be briefly stated to supplier if not
obvious.

The WANL Supplier Surveillance Supervisor at Large or the Quality
Engineering Supervisor at WAFF shall maintain a log and assign a
number to each RCA. The numbering system shall be consecutive,
beginning with number one and progress numerically, regardless of
purchase order number, for each supplier involved. In addition, he
shall countersign the RCA in the space provided.

Four copies of the form will be sent to the cognizant buyer along with

a cover letter signed by the initiating Engineer's Supervisor. The buyer
shall forward three copies of the RCA to the involved supplier's Quality
Control Manager for his reply.

Form 59515
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QUALITY METHODS & PROCEDURES

WESTINGHOUSE ASTRONUCLEAR LABORATORY . '
Westinghouse Electric Corporation Effective Date /25766

QMP No. 5-4 Re.

5.2.2

5.2.2.2

5.3
5.3.1

5.3.2

5.3.3

5.2.2.1

Supplier Rcsponsiﬁiliﬁes
The supplier's Quality Contro! Monager shall complete the seconc part of
the form. It should be noted that the expected completion date is required.

The supplier shall return two copies fo the cognizant buyer who, in tum,
will forward one copy of the RCA to the initiating Engineer' s Supervisor.

Corrective Action Follow Up

Upon receipt of the RCA with the supplier's proposed corrective action from
the cognizont buyer, the cognizant supervisor shall indicate his comments as
to acceptance or rejection of the proposed corrective action. If the
propcsed corrective action is not acceptable, the RCA is returned to the
cognizant buyer to be sent back to the supplier, stating that his corrective
action has not been accepted by WANL and WAFF. in the event that on
RCA is not acceptable, the procedures as outlined in Poragrophs 4.2. 1.3,
4.2.2.1 and 4. 2.2.2 will be followed.

Upon receipt of an acceptable proposed corrective action, the cognizont
Quality Control Supervisor will notify the Westiryhouse Quality Control
representative who will follow through to verify suppiiers compliance.

Unsatisfactory performance of the proposed corrective action shall be cause
for the initiation of another RCA or eventual remowil from the WANL and
WAFF Evaluated Suppliers List.
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QUALITY METHOCS & PROCEDURES QMPNo. 5-8 Rev.

WESTINGHOUSE ASIRONUCLEAR LABORATORY
Westinghouse Elzctric Corporation
P.O.Box 10864, Pittsburgh, Po. 15236

Effective Date 725764

Supersedes:
No. QMP(A) 5-5 Date 10/1/65

SUSBJECT: RECEIVING INSPECTION

1.0 PURPOSE
To establish the procedure and associated records to be utilized in Receiving Inspection.

2.0 APPLICABILITY A
This procedure is applicable to all Receiving Inspection functions performed at WAFF.

3.0 REFERENCES

QMP No. 4-3, ldertification and Traceability of Raw Materials and Components
by Serial or Lot Numbers .

QMP No. 5-3, Quality Surveillance Codes

QMP No. 7-2, Inspection and Test Planning

QMP No. 9-2, Design, Acquisition, Calibration and Control of Inspection
Tools and Gages

QMP No. 5~4, Corrective Action at Suppliers

4.0 GENERAL
4. Policy

Quality Engineering is responsible for establishing the Receiving Inspections
(including testing) required for all purchased materials in Quality
Surveillance Class 2, or higher (see IMP No. 5-3), to assure that the
purchase order requirements are met. In-Process Inspection is responsible for
performing the Receiving Inspections as stated in the applicable Quality
Inspection Procedures (QIP's). When discrepant materials are discovered at
Receiving Inspection, they shall be moved, whenever possible, to an isolated
area set aside for discrepant materials, under the control of Quality Control.
No purchased material in Quality Surveillance Class 2, or higher, shall be
utilized by Operations at WAFF prior to inspection and acceptance by
Quality Engineering.

APPROVALS:

. Mo ‘_ WIARE QL CL A, Product Assurance PAgr. Progrgfinfhiac =
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QUALITY METHODS & PRCCEDURES

QMPNo. _5-8  Rev.

5.1

5.2

5.2, 1

WESTINGHOUSE ASTRONUCLEAR LABORATORY —
Westinghouse Electric Corporation Effective Date 7/25/66
4.2 Definitions

5.0 PROCEDURE

Receiving Inspection:
1) the process of determining acceptability or unacceptability of purchased

materials, and

2) the control and dispositioning of raw materials through pre-processing
operations, such as cross-blending and sifting of a raw material up to,
but not including the formation of Dry Carbon Ingredients (DCI).

Receipt and Filing of Purchase Orders, Purchase Order Change Noﬁces, and

Supplier Test Reports and Certifications

A copy of each purchase order (and change notice) placed by WAFF shall be
supplied to Quality Engineering by WAFF Purchasing. Upon receipt, Quality
Engineering shall establish a file for each purchase order for the purpose of
accumulating all documents applicabie to that order. Purchasing shall also
forward to Quality Engineering, upon recelpt, @ copy of each supplier test
report and certification, which shall be retained in the applicable purchase
order file.

Receipt and Inspection of Purchased Material (Except Fuei, Tools, and
and Gages v '
Receipt of Purchased Raw Material

Upon receipt of purchased material (including samples), Receiving shall
remove all excess packaging; determine tha! the materials are being received
against the proper purchase order; verify quantities; and make a cursory
examination for shipping damage. The material then shall be delivered to o
Receiving Inspection area, accompanied by the purchase order receiver and
all test reports and certifications which were received with the material.
In-Process Inspection shall:

1. Assign lot numbers to the materials, per QMP No. 4-3.

2. Assign container numbers, per QMP No. 4-3. If the suppiier has
assigned confainer numbers, fhose numbers shall be recorded rather than
assigning new numbers. ’ '

3. Fill out HOLD--AWAITING INSPECTION, or RESTRICTED USE tags
(see Attachment A), as directed by the applicable Q1P and attach to
each confainer.

Form 59515
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QUALITY METHODS & PROCEDURES

WESTINGHOUSE ASTRONUCLEAR LABORATORY
Westinghouse Electric Corporation

QMPNo. 5.8 Rev.

| Effective Date 7/25/64

5.2.2.1

4. Filloutblocks 1, 2, 3, 4,5, 6, 7, 8, 9, 10, 13 ond 14 of a Receiving
Inspection Release, &' Form 59558 (see Attachment B), ‘or each lot
of material.

NOTE: A Receiving Inspection Release form shall contain only one purchase
order number, one supplier lot number, and one WAFF lot number.

The Receiving Inspection Release, accompanied by al! test reports and certi-
fications which accompanied the material and the purchas: order receiver
shall be delivered to the cognizant Quality Control Engineer. In-Process
Inspection shall then place the materials in an area designated for materials
awaiting inspection, or in an area for pre-processing-~as directed by the

Qtp.

Inspection of Purchased Raw Material

Upon receipt of the Receiving Inspection Reiease form, the test reports,
certificotions, and the purchase order receiver, Quality Engineering shalil:

. Evaluate the supplier's test reports and certifications to assure that the
supplier data indicates conformance to the purchase order requirements,
Any opparent discrepancies shall be resolved prior to inspection and pre+

- processing of the raw materials. A separate RIR, initiated by the cogni~
zant Quality Engineer, may be used for this purpose if desired.

2. lInitiate inspection, including sampling if required, of the raw materials,
per the procedure established by the applicable Quality Inspection
Procedure (QIP) {see QMP No. 7-2). Quality Engineering shall evalu~
ate the results of the inspections performed to determine conformance o
the purchase order requirements. The materials shall be dispositioned os
stated in poragraph 5.3, below.-

Inspection and Testing of Raw Material Samples

Samples received prior to, or with the lot shipment, shall be assigned lot and|
container numbers by In-Process Inspection, as stated in poregraph 5.2, 1,
above. In~Process Inspection shall also tag, isolate materials, fill out ond
deliver an RIR with test reports, certifications, and the ourchase order
receiver to Quality Engineering, as stated in paragraph 5.2. 1, above. The
lot shipment, upon receipt, shall be assigned lot and container numbers by
In=Process Inspection, applying the same lot numbers as were astigned to the
representative samples. The container numbers for the lot shipment shall be
continved in numerical order from the centainer numbers applied to the
sample containers. |f the supplier has assigned container numbers, those
numbers shall be recorded, rather than assigning new numbers. The lot of

material shall be tagged and isolated bv In-Process insbection, as stoted in
paragraph 5. 2. 1, above,
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QUALITY METHODS & PROCEDURES

WESTINGHOUSE ASTRONUCLEAR LABORATORY
Westinghouse Electric Corposation Effective Date  7/25/66

Upon receipt of the RIR form, the supplier test reports, certifications, and the
purchase order receiver, Quality Engineering shall perform the actions stated
in points 1 and 2 in paragraph 3. 2,2, above. The materials shall be disposi-
tioned as stated in paragraph 5.3, below.

QMPNo. 5-56 Rev.

5.3 Dispositioning Materials at Receiving Inspection

Quality Engineering shall review the inspection data required by the applica~
ble QIP, upon receipt. When discrepancies are noted, the requirement and
the actual condition shall be noted in blocks 11 and 12, respectively, of the
RIR. All material that fuily meets requirements may be immediately disposi-
tioned as "Accept” in block 15 of the RIR by the Quality Engineer. The cog-
nizant Quality and Process Engineers shall evaluate all discrepant material and
reach a mutually agreed-upon disposition. The disposition shall be written in
block 15 of the RIR, utilizing the Disposition Codes shown in block 17.
Materials shall be returned #» *te supplier for REWORK/REPLACEMENT when-
ever the combination of sche._ .. date and rework/replacement time allow this
approach. The dispositions available for use are defined as follows:

1. Accept

This disposition shall be used when the material fully meets the require-
ments or when, in the estimation of the Quality and Process Engineers, the
material can be utilized in the manufacture »f any zlements such thot the
elements will meet WANL requirements.

2. Conditionally Acceptable

This disposition is available for use when the production schedule makes
it advisable to release material prior to having obtained all inspection
data, This disposition cannct be used for accepting known discrepant mat
material. When Operations requests release of material for which inspec-
tion is lacking, Quality Engineering shall contact Process Engineering and|
reach agreement on whether or not this disposition shall be utilized. A
Process Engineering Signature, in addition to the Quality Engineering
signature, shall be obfained in block 21 of the RIR, indicating concur=-
rence with the disposition and acceptance of the risk involved, as stated
on the RIR,

3. Accept, Restricted Use

This disposition shall be used when, in the estimation of the Quality and
Pracess Engineers, the material cannot be accepted for all uses but can be
accepted for some restricted use. The particular restriction shall be stated
in block 16 of the RIR. This disposition requires a signature by Process
Engineering, as weli as Quality Engmeermg, indicating concurrence with
the disposition. :
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WESTINGHOUSE ASTRONUCLEAR LABORATORY

QUALITY METHODS & PROCEDURES |

QMP No. __é -8 Rev.

5.4

5.5

5.5.1

Wesringhouse Electric Corporation Effective Date  7/25/66
4, Rework

This disposition shall be used when, in the astimation of the Quality and
Process F igineers, the discrepant material is capable of being reworked to
the purchase order requirements, whether by WAFF or by the supplier.
Rework instructions, os required, shall be stated in block 18 of the RIR.
This disposition shall be agreed upon by the supplies, and the contact
shall be made through the Purchasing Department. This disposition
requires a signature by Process Engineering, as well as Quality Engineer-
ing, indicating concurrence with the disposition.

5. Scrop

This disposition shall be used when, in the estimation of the Quality and
Process Engineers: (1) the material cannot be reworked to the purchase
order requirements, or does not justify the tim2 and expense of rework,
and (2) the material has no other applications, The supplier shall be con~-
tacted, via Purchasirg, to obtain concurrence for scrap dispositions. This
disposition requires o signature by Process Engineering, os well as Quality
Engineering, indicating concurrence with the disposition.

6. Other

This disposition may be u.ed whenever the five dispositions defined above
do not adequately define the desired processing/actions. When this dis-
position is used, it shall be explained in block 18 of the RIR, This dispo-
sition requires a signature by Process Engineering, as weil as Quality
Engineering, indicating conzurrence with the disposition.

RIR Distribution Following Dispositioning

Following Engineering dispositioning, sufficient copies shall be made from the
master and distrihuted by Quality Ergineering to fill the distribution establish
establisk . by Quality Engineering.

Actions Required Following Distribution of the RIR

The actions required following distribution of the RIR are stated below, headed
as: (1) the department receiving the copy, und (2) the type of disposition.

Quolity Engineering (All Dispositions)

Quality Engineering shall review all RIR's and prepare Requests for Corrective
Action (RCA's) as deemed necessary (see QMP No, 5-4). In addition,
requests for "L" order shall be prepared and submitted to Purchasing when the
RIR disposition requires that the material be returned to the supplier.
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QUALITY METHODS & PROCEDURES

WESTINGHOUSE ASTRONUCLEAR LABORATORY
Westinghouse Electric Corporation Effective Date 7/25/66

QMPNo. 5-8 Rev.

5.5.2
5.5.2.1

5.5.2.2

5.5.3

5.6

5.7

Receiving Inspection
Accept, Conditionally Acceptable, Accept for Restricted Use

The In-Process Inspectur at Receiving Inspection shall fill out ACCEPT tags
and apply to all lot containers (see Attachment A for sample tag). The
material shall then be released to Operations.

Rework, Scrap

The In-Process Inspector at Receiving Inspection shall fill oui REJECT tags and
apply to oll lot containers (see Attachment A for sample tag). The material
shall then be directed to the cognizant department for reworking or scrapping.

Purchasing (All Dispositions)

Purchasing shall: (1) transmit all Requests for Corrective Action submitted to
Quality Engineering to the cognizant supplier; (2) process all "L" orders
submitted by Quality Engineering fo assure that the material is returned to the
supplier; (3) backcharge the suppliers as required; and (4) initiute, through the|
supplier, replacement of lots and material that have been dispositioned as

SCRAP.

Receipt and Inspection of Purchased Tools and Gages

Tools and Gages shall be received by Receiving in the same manner as
described in paragraph 5.2, 1, above. Receiving Inspection of the tools and
gages shall ke performed per the procedure established in QMP No. 9-2.

Receipt and Inspection of Purchased Fuel

l'uel shall be received, inspected, and controlled in the same manner as
stated in paragraphs 5. 1 through 5.5, with the following exceptions:

1. Accountability shall perform the receiving function and shall assign lot
and container numbers in @ manner acceptable to Quality Engineering.

2. Accountability shall store and control the fuel. This is necessary because
of the hazards involved. '

NOTE: All tags shall be applied by the In-Process Inspector to the innermost
metal containers fo assure that the tag will not become separated
from the meterial.

Form 59515
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QUALITY METHODS & PROCEDURES QMPNo. 5.8 Rev.

WESTINGHOUSE ASTRONUCLEAR LABORATORY
Westinghouse Electric Corporation : Effective Date  7/25/66

5.8 Materials Unsuituble- for Core Use

All materials which are ordered for other than core use shall be tagged by
In-Process Inspection with a NOT FOR CORE USE tag ond released to the
concerned department.

5.9 Pre-Processing of Materials

Materials requiring pre-processing operations (cross-blending, sifting, etc.)
prior fo combining with other raw materials shall be controlled through the
pre-processing operations by the use of the standard tags (see Attachment A)
and datfa recording forms. -
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' AFF Procedure 3001
Revision O

CORE FUEL ELEMENT PROCESS AMD MATERIAL QUALIFICATION PROCEDURES

INTRCDUCTION

Procedures used to qua.ify raw materials and proceasses for
manufacturing fuel elements shall be selected to provide the data
necessary 1o asgure a nigh yield of elements which meet the product
specification. The work acope will vary deperding upon material
and process changes or product-requirement changes being evaluated.
Thus, changes having a major effect on the product properties
should be svaluated in detail, while changes that would not
significantly alter the product should not be studied. It is

the manufacturer's responsibiliiy to detemine and perform the
tests required to assure satisfactory product results. Qualification
orocedure guidelines, based on current technology, for various
pracurements and process changes are herein summarized. Specific
cetailed procedures for material procurements and process changes
wilil be defined on work orders issued by Process Engineering.

GRAFHTZE FLOUR

2.1 Procurement

Material shall conform to Purchase Department Specification
30046-C, modified as required to meet changing product
requirements or to locate a supplier.

2.2 Quality rvaluation Tests

Material quality evaluation shall include the following:
(A) WNCO surveillance of the manufacturer.

(B) Evaluation of a representative sample for conformance
to Purchase Order requirements.

(C) Characterization studies of representative samples fx
information purposes. Spectographic analysis for
ccntaminants.

(D) Fuel element processing tests io establish manufacturing
procedures for producing core quality elementa.
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2.3 Fuel Element Proceasing

Process batches of non-fueled and fueled elements through
the first machining inspection operation concurrent with
batches of approved core material. The objectives of
these tests will be:

{(A) To corre=late processing characteristics of new
material wit~ previously acceptable materials, and

(B) To establish process procedures that will yield
elements meeting specification requirements.

Processing should be consistent witn current manufacturing
procedures or procedures to be utilized in fabricating
elemsnts with this material.

The tesit program should provide the following data:

(A) Processing characteristics of new versus standard
material, i.e., dimensional data, density and
extrusion data versus binder content,

(B) Fuel element conformance to matrix inspection
requirements, i.e., eudy current, visual, gamma count,
body leakage and hole location,

(C) Fuel element conformance to thermal expansion and
flexural atrength requirements.

If significant differences exist between standard and new
materials, detailed testing to determine effects of these
differences on element properties and performance shall
be performed. ‘

3.0 CARBON BLACK
3.1 Procurement

Material shall conform to Purchase Department Specification
30047-B except for acceptable deviations.
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3.2

3.3

Revieion O

Quality Evaluation Tests

Tests aha]l include the following:

(A) Evaluation of representative sample for conformance
to Purchase Order requirements.

(B) Spectrographic analysis for contaminants

{(C) Fuel element processing tests to establish fabrication
characteristics. '

Fuel Element Processing

Process batches of non-fueled and/or fueled elements
containing new material through the first machining
inspection operation together with elements manufactured
from approved core materials to correlate procesaing
characteristics of new material with previously acceptable
material. If processing and/or quality evaluation tests
show material is significantly different from currently
used material, detailed test= to show that msterial will
yield elements meeting product requirements are necessary.

4.0 FUEL BEADS

4.1

Procurements

Material shall conform to Purchase Department Specification
30050-E except for accepted deviations.

Quality Evaluation Tests

Tests shall include the following:

(A) Evaluaiion of representative sample(s) for conforman
to purchase order requirements. Determination of
uranivum and density for batch calculation purposes.

1




G e v

R"""‘ - T A iy W, Astronuciear

Aten — e L ‘. Laboratory
October 2, 1967 . ' -l - AFF Procedure 3001
: Hevision O

(B) Fuel eiement processing tests to establish uranium
loagings and fabrication characteristics.

4.3 ~ Fusl Element Processing

Process batches of fueled elements containing new material
together with elements manufactured from approved core
aaterials through the leacn inspection operation. Correlate
inspection and proceasing data of the new procurement with
the standard material. If significant differences exist,
perform detailed tests and the development efforts required
10 produce elemsnis meeting specification requirements.
Elements that have been processed and evaluated per standard
opsrating procedures can be further processed and submitted
as core-candidate elemsnts.

5.0 VARCUM
5.1 Procurement,

Material shall conform to Purchase Department Specification
30048~B except for accepted deviations.

5.2 Quality Evaluation Tests

Tests shall include the following:

(A) Evaluation of representative sauple(s) for confor ance
to purchase order requirements.

(B) Fuel element processing tests to establish coking
values and suitability of material for core elements.

5.3 Fuel Element Processing

Procesas batches of non-fuel elements containing new material
with elements containing standard material through the first
machining inspection operation. Determine coking values
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of new and standard material for batch calculation purposes.
Corelate inspection and processing data of the new procurement
with the standard material. If significant differences exist,
perform detailed tests and development efforts required to
produce elements meeting specification requirements.

NIOBIUM PENTACHLORIDE
6.1 Procuremsnt

6.2

6.3

Material shall conform to Purchase Department Spocificat.on
30052 except for acceptable deviations.

Quality Evaluation Tests

Tests shall include the following:

(A) Evaluation of a rcprt*untativb sample for conformance
to Purchase Order requirements.

(B) The coating and evaluatvion of fuel elements to establish
suitability of material for core elements.

Fuel Element Processing

Process leached fuel-bearing elements through the NbC
coating Mo coating and final inspection operations. The

NbC coating run(s) may be of any type for which future

use of this material is planned (one-step, Bore/0.D., etc.) .
Regular core elements aay be processed along with test
elements. Pending acceptance of the material, all elemmnts
coated that meet core element inspection and test evaluation
requirements shall be c.asidered core candidates.

Hydrogen corrosion test elemen.s shall be Ma coated per
standard AFF Procedure and evaluated per P.S. 294613.

Acceptance shall be based on an evaluation of results by
WNCO and the Fuel Evaluation Group at WANL. If elements
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manufactured with the new procuremsnt exzhibit poor corrosion
bshavior, the following actior shall be taken:

(A) 1f the new material is not responsible for failure,
it shall be released for core uss.

(B) Material deemed responsible for failure is aubjlect
to rejsction.

{C) Additional test batches shall be processed if
additional evaluation data are required.

7.0 MOLYBUDENUM HEXACARBONYL

7.1 Procursment

Material shall conform to Purchase Departaent Specification
30095 except for acceptable deviations.

7.2 Quality Evaluation Tests
Tests shall include the following:

(A) Evaluation of a representative sample for conformance
to Purchase Order requiremsnts,

(B) Fuel element processing and avaluation tests to

establish suitability of material for coating core
elements.

7.3 Fuel Element Processing

Process NbC coated fuel-bearing elements through the Mo
coating operation using Mo (CO)4 of the new procurement.
Regular production elemsnts may be processed along with
the test elements and submitted as core candidates if
materials prove satisfactory. Perform the standard
final inspection operations on test elements. Submit
for hydrogen corrosion test evaluation (PS 294613).
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Processing data and teat results shall be evaluated by
WICO and the Fuel Evaluation Group at WANL. If elements
marufactured with the new procurement exhibit poor
corrosion behavior, the following action shall be taken:

(A) It the new material is not responsible for failure
it shall be released for core use.

(B) Material deemed responsible for failure is subject
to rejection.

(C) Additional test elements shall be processed if
additional evaluation data are required.

8.0 MATRIX FABRICATION QUALIFICATION
8.1 Application

Pre-qualification tests shall be conducted on process
or equipment changes that could significantly alter the
quality of the fuel element matrix or the yield of
acceptable elements obtained.

8.2 Qualification Tests

The test work scope shall include processing a limited
nunber of elements to proposed changes. The effects of
these changes shall be evaluated. Elemsnts that meet all
product requirements may be submitted as core candidates.
Examples of tests that may be required include:

(1) Processing to establish fuel loadings or answer
chemistry questions.

(2) Tests to check-out equipment modifications or new
equipment..

(3) Tests to check~out material and procedural changes.

(4) Tests to evaluate effects of process deviation on
product results.
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9.0  LEACHING PROCESS QUALIFICATION

. 9.1 Application

—————

Tests shall be conaucted or. leaching process or equipment
changes that could significantly alter fuel element quality.

9.2 Qualification Tests

The work scope shall include processing fuel-containing
elements to proposed changes and evaluating the effects
of these changes on fuel element quality. The test
elements shall be processed through the NbC coating and
Mo coating operations. All standard non-destructive
inspection operations shall be performed on the test
elements. Coated elemeats shall be evaluated with
hydrogen corrosion tests (P.S. 294613). Processing,
inspection and corrosion test results shall be correlated
with results obtained on elements leached by approved
procedures. Elements in the qualification batches that
meet all product requirements may be submitted as core
candidates.

10.0 NIOBIUM CARBILDE COATING PROCESS QUALIFICATION

10.2 Application

Qualification tests shall be performed to evaluate effects
of coating process parameter or eguipment changes that
could significantly affect fuel element quality or the
yicld of acceptable core elements.

10.2 Qualiiication Tests

Niobium carbide coating runs shall be made with fuel~
containing elements using proposed process, fixturing and/or
equipment cnanges. Coated elements shall be processed
through th: Mo coating operation. All standard leaching,
NbC coating and Mo coating inspection operations shall be
performed and evaluated. Fuel element evaluations shall
include hydrogen corrosion testing per P.S. 294613.
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Results shall be correlatsd with the corrosion test
performance of standard elemenis. Proposed changes can

be adopted if results obtained indicate the process will
yield elements meeting all product requirements. Elements
in the qualification runs that meet all product requirements
may be submitted as core candidates.

11.0  MOLYBDENUM COATING FROCESS QUALIFICATION

1l.1 Application

Qualification tests shall be performed to evaluate effects
of coating process parameter, equipment and/or product
requirement changes that could significantly affect fuel-
element quality or the yield of acceptable core elements.

1.2 Qualification Tests

Process standard NbC 0.D. coated and/or NbC one-step
coated fuel containing elements with proposed Mo coating
process changes. Process standard Nb{ cnated fuel
containing elements freuithe same 0.D. and/or cne-step
coating rune per standard AFF Procedures. Perform standard
inspection operations for NbC coated and Mo coated elements
Ferform hydrog:n corrosion tests (P.S. 294613) on elements
coated with the proposed Mo coating operation and the
standard operation. Review procesaing data, non—destructive
test results and hydrogen corrosion test results. Proposed
changes can be adopted if results indicate proposed process
changes will produce elements meeting product requirements.

Qualification run fvel-elements that mset all product
requirements may be submitted as core candidates.
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APPENDIX C

Purchasing Department Specifications Used
to Procure NERVA Raw Materials
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(Fed. Ident. Code No. 146532)

PURCHASING DEPARTYENT SPECIFICATION 30046-C July 19, 1967
(Wot for Publieation)

GRAPHITE FLOUR. STCCMDARY
1, SCOPE

This specification covers the requirements for sccondary grarhite flour of
high purity, high density, and high degree of isoiropy, designated as follows:

PDS Spec
Designation Description
30046-1 Isotropic, secondary graphite flour

2, APPLICARLE DOCUMFNTS: None
3. REQUIRELENTS
" 3.1 PRIMARY RAW MATERIALS

3.1.1 Isotropic, delaved petroleum coke which has been calcined and
milled into suitable particles and flour shall be used.

3,1.2 A suitable coal tar piteh shall be used as a binder for the
particles of Section 3.1.1.

3.2 PROCESS OF STOCK

3.2.1 A mixture of the materials of Section 3.1 shall be extruded into
suitable shape (called stock) rot exceeding 50 sq. in. in cross sectional
area,

3.2,2  The stock shall be temperature processed to a minimum 27C0°C final
temperature based upon the manufacturers standard procedure for temperature
determination.

3.,2.3 The stock snall be subjected to one impregnation with coal tar
pitch or itar at any suitable point in the process before final graphiti-
zation. .

3,2.4, The stock shall then be ground into secon.ary graphite flour.

i PDS-30046-C
Printed in 7.3.A. - Page 1 of 12 Pages
POF/cas '
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ZTOCK PTIPERTIES

3.3.1 The stock;after final grarhitization;shall have a minimum tulk
dersiz of 1.65 gr/cc wher tested as specified in Jections 4.4.5 and
LOS.B‘

3.3.2 Tre anlisiropy of the stock shall te determined by measuring the

srecilic resislance at roor terrerature. The ratio of specific resistance
rerrerdicular to the extrusior. direction to that ,arallel to *he extrusim
d
(53

iirection shall not exceed 1 2L. Sarrle seiection and techniques shall ke
5 specified in Cections L.k.8 L.§.3.

STCCYTZARY TRAPHITE POMDIR PROPERTIES
3.4.1 Fhyrsical Properties
3.4.1.1 Particle size distribution: 'When tested according to

Sectliors 4.4.4 and 4.5.4, the distribution of particle sizes
stall »e as foliows:

Mesh Size g Py Weight
60 0
-50+65 Q-2
~-£5+100 4-6
-100+15C 13-17
-150+200 19-23-
~200+27C 10-14
~-270+325 7-11
=75 3,-38

If recessarr tc blend specific sieve fractions to achieve this
distritution, suprlier must submit procedure in writing for
Murchaser approval,

3.4.1.2 Thre secondary graphiie powder slLall Le isotropic as
demonstrated in the following marrer: 1) Photomicrographc of
samrles confor"ng to Sectiors L.L.1 and L.5.4 shall resemble
“xkitit A. An examrle of unaccerptable material is Ixhibit P,
2) The average of :ttree determinations of the crvstallographlc

1nverlayer sfacing s>all bte betweer 3.361 and 3.363 &. mple
selection and techniques emrlor ea nust conform to Sections L.h.2
and 3.5.4.

3.4,1.3 The moisture content as detonnlned Hv weight loss ax -
110°C sbal not exceed C.2 weight Z,

3.L.1.4 The average of L speclflc surface area neasurements shall
te *te.ween 4.C and £.0 /pr. am;‘e selection and the techniques
emrioved must conform to Sections L.4.3 and 4.5.4.

FD3-30046~C
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3.4.2 Chemical Prope~ties: ilher tested according to Sectiors L.4.5 ana
L.5.L, the flour shall conform to the following listing of average irpuriily
maximums,

Ash 300 pm
Iron 100 ppr
Silicon 150 pr
Boron 3 rm

&. QUALITY ASSURANCE

4.1 SOURCE TNSPECTIOK

L.2

4.3

4.1.1 Material covered by this sprecification is subject ic source
surveillance t~ a Westinghouse Pepresentative. This may include sur-
veillance of the proaduct and of the marufacturer's systens, procedures,

and facilities which relate tc milling, testing, and inspection of this
material, The manufacturer shall perferm tests and suprly data as recuired

4.1.2 Material acceprted by ihe purcraser's inspector at thre place of
manufacture which is later found to contain imperfections not detected
at the place -.f manufacture, or which subsequent tesis or analysis
show to be ..ot in accordance wiih this specification, is subject <o
rejection within 180 days after receir: of the qualification drum.
4.1.3 To assure implementation of Section 4.1.1 surveillance, tre
manufacturer shall give the Purchaser 3 dars' notice of the *eginning
of milling operations.

TOMSISTENT QUALITY

No change shall be made in tre qualizy of successive shipments of
material furnished under this specification withou! first ottaining
the approval of the Purchaser.

QUALIFICATION SAMPLES

L.3.1 Prior to shiprment of each 25,000 1». lot. the manufacturer shail

furnish tne Purchaser with one 55-gallon drum containing a rerresencative
sample of the lot. One of the copies of the Section 4.6 report shall
accorpary the drum. The representiiive sarple shall be made up of grat
samples of equal size taken from the siream as it fills each drum in the
lot. A sample shall be taken when each drurm in the rroduction lot is
aprroximately 1/3 full. Tre grab sarrles shall be sized so that all the
s..aples from the lot occupr teiween half and two-thirds of the (55~gallon)
qualification sample drum,

L.3.2 The Manufaciurer shall hold the lov represented br the samrle
descrited in 4.3.1 until notified by the Purchaser as to its disposition
or for a raximum of 180 dars after receipt of the qialification drum.

PLS-30046~C
Fage 3
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L.l PEYSICAL AND CHEMICAL ANALYSIS

4L.4L.1 Photomicrograrhs of appropriate particulate samples shall be
produced br Lhe procedure outlined in Procedure I of the appendix.

L4.4.2 Interlayer spacings of aprropriate particulate samples shall be
determined by the procedure outllined in Procedure II of the appendix.

L.h.3 Specific surface area ol secondary graprite flour which has s
particle size distributon rerresentative of the lot shall be determined
by thke TIT method using nitrogen atsorted at 77°K,

L.h.L Particle size distrirution shall be determined by successively
qevmg a 50-grar sample through the series of Tyler standard series
sieves listed in 3.4.1.1.

L.4.5 Pulk densi'v shall te determined by Procedure IIT of the appendix.

44, Srecific resistance measurements shall be made by Procedure IV of
the arperdix.

L4o4o?7 Chemical Propertie: : Ash content shall bte determined by weighing,
suitatly igniting, and re-weighing a sample of appropriate weight. Iror,

. silicon, and boron shall be determined by the emission spectroscopy of
an asted sample or by wet chermical analyrsis. In either case, the vendor
shall sutrit a copr of his procedure to the Purchaser for apyproval.

4.5 SAMPLING PLAN

4.5.1 Specimens for rhotomicrographs: For the photomicrograrhs specified
in Section 3.4.1.2, at least 3 samples representative of the powder lot
shall be taken for mouniing.

L.5.2 Specimens for interlayer spacing determinations: For the measure-
rents required in Sectior 3.4.1.2, at least 3 powder sarples rerresenting
the lot shall be nounted for analvsm.

4L.5.3 Stock densitr and anisotropy specimens: One sample in each direction
(parallel to extrusion and perpendicular to extrusion) shall be cut from

a mirirum of 100 pieces of stock per 25,000-pound lot {total 200 samples),
first for densily as specified in Section 3.3.1 and then for anisotropy

as specified in Section 3.3.2.

4.5.L Lot Size: A lot shall consist of a maxinmum of 25,000 pounds prepared
for procassmg or processed urder essentially the same conditions of manu-
facture and time. The tests required in Section 3.4 shall be made on
representative samples of the material in the qualification drum.

PDS-30046~C
Page 4
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4.6 FEPORTS: The Manufacturer shall furnish five copies of the certified
test report showing the results of the tests specified in Secticns 3.3 and
3.4, and bearing a stavercent that the material conforms to the requirements
of this specification. The report shall show the Purchase Order Number; ‘
Spe:ification umber including dash number; Lot and Drum Serial Humbers;
Tate of Test; lame of Manufacturer, '

PREPARATION FOR DELIVERY

5.1 PACKING: The materials shall be shipped in 55-gallon steel drums which
are clean, rlastic-lited, and sealed.

5.2 MARXTNG: Zach drmum shall be plainly marked with the Purchase Order
Kumber; lame of Manufacturer; Manufacturer's Lot Number; Drum Serial Number;
PD Specification 3004¢ (and revision letter); Gross, Tare, and Net Weight.

PDS-30046-C
Page 5
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APPENDIX - PROCEDURES

PROCEDURE I

PREPARATION OF PHOTOMICROGRAPHS

The following procedure shall be followed in producing photomicrographs
for Section 3.4.1.2:

(a) Mount a graphite flour sample using a suitable mounting material.
Tt is suggested that either 3/4-or l-inch diameter cups be
used and enough powder to fill about O.l-inch depth te mounted.

(v) Evacuate to less than 26 inches of mercury before curing.. Cure
at suitable conditions for the mounting material,

(¢) Grind the mount flat radially, cutting through the layer of
Zraphite powder. A suggested grinding medium is 600 grit
silicon carbide paper. . : '

(d) Polish to a scra‘ch-free surface. A suggested procedure is as
follows: (1) rough polish or silk cloth using a slurry of
30 grams Linde B in 200 milliliters of 3% chromic acid. Use
a fast wheel and mediun pressure. (2) final polish on micro
cloth, using jewelers rouge (30 grams jewelers rouge ir 250
milliliters of 3% chromic acid). Use a fas* wheel with medium
pressure. (3) Over-polishing tends to round particles; only
a short polishing time is necessary. ’

(e) Photograph at least 3 representative grours of mount particles
on 4" x 5" or larger paper at 200X magnification.

PDS-30046-C
Page ¢
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PROCEDURE JI

DETERMINATION OF CRYSTALLOGRAPHIC INTERIAYER SPACING

The following procedure shall be followsd in obtaining data and calculating
the interlayer spacing for Ssction 3.4.1.2:

(a) Sample Preparation

(b)

(1)

(2)

(3)

(4)

data

Use a graphite sample which is representative of the lot
of material in particle size distribution.

Use chenically pure NaCl which has been screened through
200, on 325 mesh screens,

Iake an intimate mixture of 20 W/O NaCl with 80 W/0
graphite sample.

Mount an approximate l-rmm thick x 15-mm NaCl-graphite
sanple on a suitable holder, It is suggested that Fisher-
Littnan glass nicro slides with 0,025 inch well (Fisher
¥o. 12-550) be used. In this case the well should be
filled. A suggested mounting adhesive is a 20% solution
of collodion (24% alcohol) in pentyl acetate.

Collection

(1)
(2)

Copper K& radiation shall be used.

The X-ray diffraction pattern shall be determined over the
range 53° to 57° (20) using the following settings of an
appropriate diffractometer:

I. Goniometer Scanning Speed - 1/4° (20)/min.
IZ. Chart Speed - 1 in/min. or 2.5 em/min,

The tube voltage and current settings are adjusted

to attain the highest peak-to-background ratio consistent
with keeping both peaks (0OL of carbon and 222 of NaCl)
on the chart. Slits should be adjusted to attain good
resolution but the peak intensities should be near full
chart width, Time constant should be adjusted to give

a relatively smooth curve but be consistant with the
accepted good practice of keeping it less than half

the time-width of the receiving slit.

(c) Data Interpretation

(1)

The angular position of each peak (OO4 of carbon and 222
of I'aCl) shall be interpreted as the mid-point of the peak
width at half peak height.

PDS~30045-C
Page 9
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(3)

(s)

‘rha smple temperature shall be recorded and the true

gular position of the NaCl 222 peak te determined at that
r.unpera ure usinf ’ sodiun chloride lattice constant of
2.8200 X at 25°C(1) with a coefficient of thermal expansion
of 4.02 x 10~3/°C.

The absolute angular peak position of the carbon 004 peak
shall be corrected by the amount of error indicated in 2.

The interlayer spacing of carbon at sanple temperature shall
be calculated from the peak position determined in using
Braggs law and a weighted copper K & wave lenm_gZh of 1.5L178 2.
coefficient of thermal expansion of 28.2 x /°C.

(1) Walker, P. L, McKinstrr, H., A., and Pustinger, J.V., I. & E. Chen.,
8, 1651-58 (195L)

PDS-30046-C
Page 10
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PROCEDURE III
DETLAMINATION OF BULK DENSITY

The frilowing procedure shall be used for determination of bulk density
for Seetion 3.3.1:

(a)

(v)

Sample

The material shall be cut into a circular or rectangular cross-
section not smaller than 2 cm in the minor dimension and not
shorter than 6.5 x the major cross-section dimension. Sides
and ends must be essentially parallel with no cutting flaw to

. exceed 3% of the smallest dimension in depth. This sample

should also be used for the determination of specific resistance
in accordance with Frocedure IV.

Density Determination

The cross-sectional dimensions and length shall bhe measured to
the nearest 0,01 c¢m, The weight shall be determined to the
nearest 0,01 gram. The density is determined by dividing the
weight by the volume of the sample.

PDS=30046=C
Page 11
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PRCCEDURE IV

DETERMINATION OF SPECIFIC RESISTANCE

The following procedure shall be used for determination of specific resistance
for Section 3.3.2:

(a)

(v)

Sample

‘The material shall be crt into a circular or rectangular cross-

section not smaller than 2 em in the ninor dimension and not
shorter than 6.5 x the major cross-sectional dimension. Sides
and ends rmust be essentially parallel with no cutting flaw to
excesd 3% of the smallest dimension in depth.

Specific Resistance

A suitable direct current shall be passed through the long
dimension of the sample. The potential drop over a measured
length of sample shall be determined with minimal current f{low
through the potential probes and with neither probe closer than
three centimeters to a current contact as measured along the
length of the sample., The specific resistance is calculated
as follows: :

.R. = E€
' L
Where:
S.R. = specific resistance, olm - cm

"potential drop, volts
cross-sectional area, om

ecurrent, amps '

length between voltage probes, cm

MO
wnuun

PDS=30046~C
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Westinghouse Electric Corporation
Astronuclear lLaboratory
P. 0. Box 10864
ttsburgh, Pa. 15236
t. Code No. 14683)

PURCHASTI'G DEPARTMENT SPECIFICATION 30047-F Decerber 4, 1964

(l'ot for Publication)

CARBON ELACK

1. SCOFE
This specification covers the requirements for high-purity carbon black,
designated as follows:
P D Spec
Designation Description
30047-1 Kighepurity carbon black made from
natural gas by the medium thermal (¥T)
process
2., APPLICARLE DOCUMENTS: None
3. REQUIREMENTS
3.1 PROCESS: The carbon black shall be made from natural gas by the
medium thermal (MT) process.
3.2 CHEMICAL PROPERTIES: The chemical composition of the material shall
not exceed the following impurity limits:
Impurity Limit, rpm
Ash 2000
Iron 100
Silicon 500
Boron . 1
3.3 PHYSICAL PROPERTIES
3.3.1 Particle Size: HNot more than 0,107 br weight of the tested
sample shall remain or the screen of a U.S. Standard Sieve No. 325
(44 microns).
3.3.2 Particle Density: The particle density shall be 1.85 = 0,10 gn/ce.
3.,3.3 Moisture Content: The moisture content shall not exceed 0.5%
of the initial sample weight.
Printed in U.S.A. . P D S 30047~F

Page 1 of 3 Pages’
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3.3.4 High-Density Inclusions: A one<kg s#mple of the material shall
contain no more than 25 high-density inclusions. Of these 25 permissible,
no more than ten may be larger than 0.010-inch diameter.

CUALITY AS3URANCE
4.1 SOURCZ SURVEILLANCE

4.1.1 Material covered by this specification is subject to source
surveillance b" 8 auality representative of the purchaser. This may
include surveillance of the product and of the manufacturer's systems,
procedures, and facilities which relate to the manufacture and inspection
of this material, The manufacturer shall perform tests and supply data
at no extra cost, as required to illustrate compliance will all require-
ments of this specification.

4L.1.2 Material accepted br the purchaser's inspector at the place of
manufacture which is later found to contain imperfections not cetected
at the place of manufacture, or which subsequent tests or analysis show
to be not in accordance with this specification, is subject to rejection.

4.2 CONSISTENT QUALITY: No change shall be made in the cuality of succes-
sive shirments of material furnished under this specification without first
obtaining the approval of the purchaser.

4.3 QUALIFICATION

4.3.1 Prior to shipment of each lot, the manufacturer shall furnish
the purchaser with twenty 50-pound bags of material taken at random
from a group of 20 which constitute a series of bags consecutively
filled during a production run. The 20-bag sample shall be accompanied
by the test report referenced in Section 4.5, and 1dentifying the bags
with the lot number assigned to the 80-bag group.

4.3.2 The manufacturer sh:ll hold the remaining 60 bags of the group
until notified by the purchaser as to its disposition.

L.3.3 Notification of disposition shall he as follows:

4.3.3.1 If the materials conforms to Section 3, the 60 remaining
bags shall be released for chipment to the purchaser.

4.3.3.2 If the material does not conform to Section 3, the €0

bags remaining shall be released for manufacturer's other disposi-
tien.

P D 3 30047~F
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L. TESTHG

L.4.1 Test procedures and sampling shall be designated by the purchaser
at time of invitation for bids.

Leh.2 The impurity content shall be determined by emission spectro-
scopy or other equivalent methods.

4.5 .EPORTS: The manufac.urer shall furnish five copies of a certified test
report showing the results of the tests specified in Section 4.4, and bearing
a statement that the material conforms to the requirements of this specifica-
tien. The report shall show the Furchase Order Number: “pecificaticn lumber,
including dash number; Test Identification Number: Date of Test: Name of
Manufacturer. ‘

PREPARATION FOR DELIVERY
5.1 PACKAGING
5.1.1 All shipping containers shall be of tlie moisture-resistant type.
5.1.2 Each bag shall contain not less than 5C pounds of carbon black. |
5.2 VMARKINC: Each bag shall be plainly marked with the Purchase Crder

Number; Manufacturerfs Lot Number; PDS 30C47 (including revision letter);
argé Name of Manufacturer.

P D S 300L7-B
Page _ 5
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Westinghouse Zlectric Corporation
Astronuclear Laboratory

P. 0. 3ox 10864
Wgittsburgh, Pa., 16236

Fed. Ident. Code No. 14583)

PURCHASING DEPARTVENT SPZCIFICATICY 3004B-F . December L, 1564
(llo: for Fublication)

RESIY, FURFURYL ALCOHOL

1. SCOPE

This specification covers the requirements for furfuryl-alcohol resin,
designated as follows:

F D Sypec
Designation Description
30048-1 Partially polymerized furfuryl-alcohol

resin
2. APPLICAPLI DOCUIEITS - None |
3. REQUIRZITTS
3.1 PROCIS3- This material shall be made from furfuryl alcohol,
3.2 CLIANLIYSS: A1l handling, processing, and packaging shall be adequately
controlled to prevent contamination of the material. Boron, boron-containing
compounds, or horon-contaminated ecquipment shall not be used in processing
this material. '
3.3 CHRMIC'L A PﬁYSICAL PRCPERTIZS:
3.3.1 Impurities: The resin shall contain less than two ppm boron.
3.3.2 Resin Solids: The resin-solids content shall be 54% + 1%,
3.3.3 Viscosity: The viscosity shall be 250 cps - 15% at 25°C.
3.3.4 Acidity: The pH of the resir shall be five to six.
3.3.5 Reactivity: The average gel time at 135°C shail be 5.0 to 6.5

r.inutes as calculated from three determination-. »ith a Sunsnine Gel
‘Time Yeter,

’ri. ted in U.S.A, . P D S 30048-B
Page 1 of 3 Pages
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QUALITY ASSURANCE
4.1 SCURCZ SURVEILLANCE

4.1.1 Material covered by this specification is subject to source sur-
veillance by & qual’*y representative of the purchaser. This wiil in-
clude surveillance of the product and of the manufactuwrer's systems,
prrocedures, and facii ties which relate %0 the manufacture and insrection
of this materisl. The manufacturer shall rerform test: and suprlr dsta
at no extra cost, as required to illustrate comrliance with all reguire-
ments of this specification.

4.1.2 !aterial accepted by the purchaser's inspector at the place of
marufacture which is later tound to contain imparfections not detected
at the place of manufacture, or which subsequent tests or analyrsis
show to be not in accordance with this srecification, is sut‘ect to
reiection.

4.2 CONSISTENT QUALITY: !o change shall be made in tne quality of succes-
sire shipments of material furnished under this specification without :irst
obtainirg the approval of the purchaser.

4.3 CUALIFICATION SAMPLE

4.3.1 Prior to shipment or material :rom a rroduction lot, the manu-
racturer shsll furnish to the purchaser a five-gallon sample rerresent-
ative of the lot.

4.3.2 Unti] notifled by the purchaser as to the disposition of the re-
maining material from the lot, the manufacturer shall maintain the
material at temperatures in the range 4LC-65°F.

4.3.3 If partial shipment is made frcm a lot, further shimments from
that lot must be completed before shipment {rom another iot is begurn.
4.b TFSTS

L.4.i All test procedures to prove conformanze to the requirements of
Secticn 3.3 shall be subnitted for the purchaser's written arprovai.

L.4.2 Reactivity: The resin shall be catalyzed by the addition of
1.0 grams of maleic anhydride to 30.0 gra~s of resin.

4.5 10T SIZE: A lot shall be a maximun of 16,500 pounds of the resin, rro-
duced in a single uninterrurted production run.

L.6 RIFORTS: The mar:facturer shall furnish five copies of a certified
test report showing the results of the tests speciied in 3ection 4.4; and
bearing a statement that the material conforms to the requirements of this

F D S 3004LE-7
Tage 2
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specification. The rerort shall show the Furchase Order Number; Specification
Number, including dash number; Test Identification Number; Date of Test;
lame of fanufacsurer,

PREPARATION FOR DELIVERY

5.1 PACKING: The nmaterial shall be packed in clean, tight 55-gallor. drums.
5.2 MARKDNG: Zach drum shall be rlainly marxed with the Purchas+ Order
Humber; Mame and Srade of "a-erial; lame of Manufacturer; Manufacturer's

1o~ Number; Drum 3erial 'lumber; PDS 30048 (including revision letter);
Gross,Tare, and e “eizh-.

P D S 30048-B
Page 3
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MALEIC ANHYDRIDE

1. This specification covers high purity maleic anhydride.

2. No change shall be made in the quality, packaging or labeling of successive ship-
ments of materisl furnished under this specification without firest obtaining the
approval of the purchaser.

MANUFACTURE
3. MANUFACTURE: Material shall be of uniform quality in crystalline state, free from

foreign matter and discoloration. Materiel may be in the form of powder or fused
briguettes.

CHEMICAL PROPERTIES AND TESTS

L. COMPOSTTION:

Maleic Anhydride Content, %, Min 99.5
Ash Content, ppm, max (by'veiaxt) 2,
Moisture Content, $, max (by veight) 0.2

PHYSICAL PROPERTIES AND TESTS

S. COLOR OF MOLTEN SAMPLE: Not greater than 20 (Hazen).

6. SOLIDIFICATION PC!NP: Shall be in range 52 to 54 € (125.6 to 129.2 F) inclueive.
7. TEMPERATURE AND HUMIDITY: Storage shall be in & dry eavircnment at a temperature
below 32.2 C (90 F).

8. STORAGE LIFE: After prolonged storage per Secticn 7, the maleic anhydride shall
still meet the requirements of this specification.

CERTIFICATION

9. TEST REPORTS: - W:th each shipuent the supplier shall furnish to the purchaser 3
copies of a certified test report certify'ng that a representative sample of each lot
of materiml used conforme to the requirements of this specification.

PACKING AND MARKING

10. PACKING: Materisl shall be :aipped in clesn, scsled containers .(Max weight 5 pounds,
net) as agreed betweesn purchaser and supplier.

11. MARKING: Each carton (package of one or more contu.iners per Sectiun 10 as sh:lpped)
shall be plainly labeled on two sides as follows: Purchase Order A .Mal

Anhydride, P D Spec ©1300AB Rev C; Minimuum Per Cent Content o’ M ‘
Gross, Tare, Net Weight; Manufacturer's Lot No.; Manufacturer’s Name and Pi..t-Bo Bkt

- Prunted in U.S.A. -1- P D Spec 51300AB Rev C
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UYRCEASDIG DEPARTMENT SPECIFICATION 30050-E
(i'ot for Publication)

SPECTAL URANIUM PARTICIES
(Title Unclassified) March 1, 1967

1, SCoPE

 This specification covers the requirerents for pyrolytic-carbon-coated
uraniam dicarbide (UCp) particles, designated as follows: '

P2 'Spec. Designation Description
PDS 30050-1 Prrocoated UC, fuel beads for elements

(in specified U migration test, umigrated
coating thickness X-1.60¢-to be at least
five ricrons)

PDS 30050-2 Same as -1, excert
(...at least 12 microns)

2. APPLICARL® DOCUMENTS

The following doc:ments, of the issue in effect on the date of invitation
for tids, shall form a part of this specification to the extent specified
herein:

Handbook of Federal Regulations; USAZC Division of Consiruction
and Supply, Traffic lianagemerit Sectiocn, Washington, D.C..

luclear Safety Guide, TID 7016 USAZC Technical Information
Service Extension, Oak Ridge, Tennessee.
ASTH Z~11

}. H. Gill, R. F. Rolph, and G. Y. Amstrong, Analyt. Chem. Vol. 30
pp. 1788 - 1792, 1958.

Spectrophotometric Determination of U with 1-(2-Pyridylazo) - 2 MNaphthol

PDS 30050-2
Page 1 of 30 Pages
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REQUIREMENTS

. 3.1 CAUTIONARY PROCEDURE FOR RADIOACTIVE MATERIALS: In conformance with

the pertinent regulations listed in the applicable documents, (1) work
with uranium-containing particles shall be controlled to prevent ingestion
of radioactive materials and over-exposure to radiation; (2) eriticality
hazards associated with enriched fuel shall be evaluated and controlled;
and (3) shipments shall be packaged to assure nuclear safety and prevent
contamination.

3.2 MANUFAT™

3.2.1 Process: UCp, fully enriched to the 93.15 + 0,15% level,
shall be manufactured into spherical particles, and the particles
shall be ccated with a carbon coating deposited by a pyrolytic
process.

3.2.2 Raw Material: To assure conformance with the enrichment
requirement of Section 3.4.1, it shall be the manufacturer's
responsibility to ascertain the validity of the AEC isotopic
analyses for the raw material used for manufacturing these
particles, The purchase order will specify in kilograms fkg)
the total quantity of contained uranium required in the coated
particles to be delivered.

3.3 QUALIFICATION

3.3.1 Feasibility: To enable the purchase: to evaluate the
capability of the manufacturer to meet th’s specification with

the quantities of material and the schedules specified in the
purchase order, the manufacturer shall submit a feasibility report
relating his equipment and processes with the quality and quantity
of material (and the delivery schedules) specified in this spec-
ification and the purchase order, and showirg his capability for
meeting all necessary precautions for handling these radiocactive
materials. ’

3.3.2 Process: To enable the purchaser to establish the mechanical
integrity of the coated particles in the purchaser's processes,

the manufacturer shall submit a qualification sample of coated UCy
particles, Details of the sampling, accompanying analyses, ard
restrictions on Jroduction before and after submission of the

sample are specified in Section 4.3.

PDS 30050-E
Page 2
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3.3.3 Test Procedures: The manufacturer shall submit, for the
written approval of the purchaser, proposed detai.ed testing
procedures for all properties requiring determination. Approval
is not required for applicable ASTM procedures, or for those
detailed in the Appendix of his specification, provided the
manufacturer agrees to use these procedures.

CHEMICAL PROPERTIES

3.4.1 Enrichment: The isotopic analysis for each lot of coated
UCao particles shall be in the range T 0.15% from the accumulative
average of the AEC-certified 1sotop1c values for all cylmders
of UFg delivered and used during a production run.

3.4.2 Uranium Content: The weight percent (w/o) of uranium (U)
in each lot of coated particles shall conform to both of the
f-1lowing limits: (a) in the range 60 to 72 w/C and (b) in the
range + 2.0 w/o from the value established for the qualification
sample specified in Section 3.3.2.

4.4.3 Carbon Contunt: Total carbon content of the coated UCp
particles shall be determined to the nearest 0.2% by weight.

3.4.4 Impurities

3.L.4.1 The oxygen content and the nitrogen content of the
coated particles shall each be less than 2000 ppm of the
uranium content.

3.4.4,2 The whole coated particles shall conform to the
foliowing limits on spectrographically-determined impurities:

3.4.4.2.1 The total of all inorganic impurities shall
be less than 1000 ppm of the U content.

PDS 30050-E
Page 3
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3.4.4.2.2 The content of individual elements in the
whole coated particles shall not exceed the following
ppm of the U content:

Limit, Limit,
Element ppm Element ppm
Silver 1 Ant imony 10
Gold 10 Silicon 300
Boron 3 Thorium 30
Barium 10 Thallium - 20
Cadmium 3 Vanadium 40
Iron 500 Tungsten 30
Indium ' 5 _ Samarium
Lithium 2 Europium 0.6 total
Molybdenum 100 Gadelinium
Nickel 80 Dysprosium

3.5 MFCHANICAL AND PHYSICAL PROPERTIES

. g ewwe - VFIY ————"

3.5.1 Uncoated Particles: In the procedure referenced in
Section 4.5.2.4, the shape of the uncoated UC, particles shall
conform to the following:

Required percentage of all Ratio of diameter on
particles, minimum major axis to diameter
on or axis
3.5.1.1 95 < 1.5
3.5.1.2 98 < 20

3.5.1.3 Particles which are doublets, clumps, and sharp-
cornered cr angular shall not (a) qualify under the quantities
specified in Sections 3.5.1.1 and 3.5.1 2, nor (b) exceed a
combined total of two per cent of the sample,

NOTE: The size of the uncoated particles is not specified as such;
conforming to the reguirements on uranium content (Section 3.4.2),
density as coated (Section 3.5.2.1), and size as coated

(Section 3,5.2.2) will necessitate close control on the size of the
uncoated particles.,

3,5.2 Coated Particles

PUS 30050-E
Page L
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3.5.2.1 Density: The ccated particles shall conform to each
of the following limits: (a) in the range *+ 0.200 gm/cc

of the density value established in the approved qualification
sample specified in Section 3.3.2; (b) in the applicatle
range from the density table below, based on the level of ©
content which becomes established under the requirements of
Section 3.4.2; and (c) within a total range of variation
(among the individual density tests specified in

Section 4.6.3.6.2) not exceeding 0.050 gm/cc.

Density Table

w/o of U in Permissible range of density
coated particles of coated particles, gr/cc
60 3.95 - 4.55
61 1-)005 - lboé)
42 | 415 - 170
63 4.25 - 4.80
6L L35 - 4.90
65 bold = 2,00
66 L.,5% - 5.10
67 L.45 - 5.20
68 L,75 = 5.35
69 Loss - 5010-5
70 4.95 - 5.60
71 5.05 = £.75
72 5,20 = £,9)

3.5.2.2 Particle Size: In the screening procedure referenced
in Section 4.L.2, the coated particles chall conform to the
following limits of size distribution:

Mesh Size Yeight Per Cent
~ 60 0
-60 + 65 2.0 max
-85 + 100 28 to 70 .
-100 + 170 22 to 70
~170 + 200 2.0 max
=200 ¢

PDS 30050-E
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3.5,2.3 Extraneous Matter: In the examination specified in
Section 4.4.3, finished lots of coated UCy particlis shall
contain less than 35 foreign particles (such as carbon,

graphite, metals, plastics, and brush bristles) per gram of
sample.

3,5.2,4 Gamma Activity: In the procedure referenced in
Section 4.5.2.5, the gamma radiation spectrum of the particles
shall indicate no extraneous radiation as compared with a
standard source spectrum,

3.5.2,5 Coating Integrity: The leaching procedure referenced
in Sections 4.5.1 and 4.5.2.6 shall not leach out more than
0.2% of the U content + of the samples of coated particles
specified in (a) Sections 4.5.1 and 4.6.2.1,and

(b) Section 4.5.2.6. :

3-50206 Thermal St&biuty

3,5.2.6.1 In the test referenced in Section 4.5.2.7, the
result %-1.600- shall equal or exceed the following:

PDS-30050-1 5 microns
PDS-30050-2 12 microns

3.5.2.6.2 The fraction of individual coated particles
which, as represented in the microradiographs referenced
in Section 4.5.2,7, show U migration completely through
the coating at any point, shall not exceed 3%.

¥ Under Section 3.5.2.5(a), an assumed U content value of 72% by weight of the
sample shall be used to establish the 0.2% lsaching limit. Under Section
3.5.2.5(b), the U content value used to establish the leach limit shall be
that determined for the lot under Section 4.5.2.6.

' FDS 30050-E
2 Page 6
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L, QUALITY ASSURANCE

4,1 SOURCE SURVEILLANCE

L.1.1 Material covered by this specification is subject to source
surveillance by a Quality Representative of the purchaser. This
will include surveillance of the product and of the manufacturer's
systems, procedures, and facilities which relate to the manufacture
and inspection of this material. The manufacturer shall perform
tests and supply data, at no extra cost, as required to illustrate
compliance with all requirements of this specification.

L.,1,2 Material accepted by the purchacer's inspector at the place
of manufacture which is later found to contain imperfections not
detected at the place of manufacture, or which subsequent tests
or analysis show to be not in accordance with this specification,
is subject to rejection.

4.2 CONSISTENT QUALITY: No change shall be made in the guality of
successive shipments of material furnished under this specification

without first obtaining the approval of the purchaser.
4.3 QUALIFICATION

L.3.1 The feasibility report, qualification sam:. . !- % procedures,

and analyses required by Section 3.3 shall k= sut ... oy the
manufacturer and approved in w_-iting by the purch. + oefor
processing is begun on the production guantity of maciiliar = @
made under this specification., The qualification s-w i

(Section 4.6.1) shall be made by the processes which - © -~ used
to prepare the total production quantity, and shail t. .- -assertative

of what would be supplied as the production quantity. ..ce thne
gualification sample is approved for starting production, the
manufacturer shall not alter any processing procedure without prior
writtien approval of the purchaser.

Similarly, once the test procedures have been approved by the
purchaser, changing them shall require written approval of the
purchaser,

PDS 30050-E
Page 7
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4.3.2 Results and certifications from the tests and analyses
specified for acceptance of the production quanuvity (Sections 4.8.3
and 4.8.4) shall ve suppli®” for each qualification sample submitted,
and pimu be sutmitted no later tha~ the time of shimment of the
sanple,

NON-DESTRUCTIVE TESTS

L.4.1 Conformance to Section 3.5.2.1 (density) shall be determined
for each lot on the manufacturer's S.-gm test sample (specified
in Section 4.6.2.2) for the lot,

4.4.1.1 Unless Section 4.4.1.2 applies, the tests shall be
two separate gas displacement measurements (Section 4.6.3.6.2)
of the full 50-gm sample (Section 4.6.2.2.1).

ho.h,1,2 Tests by small sample displacement of a dense fluid
will require (J the written approval of the purchaser and
(b) me::arements, separately reported, of duplicate samples
split with a riffle from the 50-gm sample (Section L.L.l§
for the lot.

4.4L.2 Conformance to the requirements on particle size distribution
of the coated particles (Section 3.5.2.2) shall be determined for
each lot on samples split witlh 2 riffie from the manufacturer's
50-gm test sarple (specified in Section 4.6.2.2) for the lot. The
method for determination is specified in Section A.1 of the
Appendix., The sample shall be as specified in Section 4.6.2.2.2.

4.4.3 Conformance to the Sfection 3,5.2.3 dross limi. shall be
determined for each lot on samples split with a riffle from the
manufacturer's 50-gm test c-mple (specified in Section &4.6.2.2.)
for the lot. The determination shall be by macroexamination of
the sample specified in Ssction 4.6.2.2.3,

DESTRUCTIVE TESTS

L.5.1 Conformance to the couating integrity requirement of
Section 3.5.2.5(a) shall be determincd by the manufacturer for
each coating batch on a sample sp’it with a riffle from the batch
before the coating batches are cross blended to form the lot, The
integrity determination shall be by the chemical tests speciflied
in Section A.2 of the Appendix,

30050-E
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Note: The sampling for these coating-batch tests need not be
duplicated for the purchaser as i:c required in Section 4.6.2.2
for the lot-based tests, and the results need not be reported,
but shall be retained as specified in Section 4.8.2,1,

L.5.2 Corformance to '
Sections 3.4.2, 3.4.7. 3.4.4, 3.5.1,% 3.5,2.4, 3.%.2,5(t),

and 3.5.2,6 shall be determined for each lot on samples split with
a riffle from the manufacturer's 5G-gm test sample (specified in
Section 4.6.2.. . for the lot.

4.5.2,1 The U=-content analyses specified in Section 4.6.3.1
for determining conformance to Section 3.4.2 shall eazh be
performed on a separate sample as specifiec in Section 4.6.2.2.L4.

4,5.2,2 The carbon-content analyses specified in
Section L4.6,3.2 for the determinations specified in Section 2.4.3
shall each be performed on a separate sample.

L.5.2.3 The oxygen and nitrogen analyse. specified in
Section 4.6.3.3 for determining conformance teo Section 3.4.4.1
shall be parformed on the sample(s) specified in

Section 4.6.2.2.5.

L.5.,2.4 Conformance to the Section 3.5.1 requirements on
uncoatea particle shape shall be determined by the micro-
radiograpnic me*hod cetailed in Section A.3 of the Appendix
or by other meihod approved in writing by the purchaser.
The sample shall be as specified in Section 4.6,2.2.6.

4.5.2.5 Conformance to the Secticn 3.5.2.4 requirement on
gamma activity shall be determined as specified in Section A.4
o the Appendix. The sanple shall be as specified in

Section 4.6.2.2.7.

#Section 3.5.1 may be exempted from this Section 4.5.2 reocuirement if, for
another method approved under Section 4.5.2.4, an uncoa.2d sample is required.
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L.5.2.6 Determiration of conformance to the coating integrity
requirement of Section 3.5.2.5(k) skall te performed

(a) to the procedure of 3Section A.2 of the appendix and (b) on
material from the lot-based test sample specified in

Sections 4.5.2, 4.6.2.2, and 4.£.2.2.8.

4.5.2.7 Conformance to the Section 3.5.2.€ requirements on
therral stability shall be deterrined by microradiography as
specified ir: Section A.5 of the Appendix. The sample shall
te as specified in Sectiorn 4.£.2.2.9.

™S

3TLIG

L.6.1 Qualification: Tae U content (a minimum of two kg) and
errichrent of the qualificaticrn sample (Section 4.3.1) will be
specified in the purchase order,

L.%.2 Tests or Productior Materiai

L.£.,2.2 Cloating Integrity:r For those coating irtegrity tests
wrick are speciiled in Section 4.5.1, sacpling shall te in
the propertion 2 g for each 1000 grm of batch for coating
batctes not exceeding 2.5 kg; for tatches exceeding 2.5 kg,
the cample shall be £ gm.

4.2.2.2 Other Tests: For ail tests required of the manu-
facturer other thar trose specified in Sections &4.6.1

and 4.6.2.1, a 50-gm test sample shall be taken froxw each lot,
as fcllows: A quantity of at least 150 gm gross weight of
ccated particles shall te split from the lot with a riffle
in such 2 way as tc insure lhat typical analyses to this
specification, performed on the quantity, will be repre-
sentative of the entire lot. The 150-gm cuantity shall then
te similarly divided with a riffle into three approximately
equal test samples, two for check and referee tests as
specified in Section 4.9.1.4 and one for the manufacturer's
S0-gm test sample.

PDS 30050-E
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Those sample sizes which are specified for the ‘ct-tased
tests shall be as follows:

4.6.2.2.1
4.6.2.2,2
L.6.2.2.3
L.£.2.2.4

h.£.2.2.5

4.6.2.2.7

L.t.2.2.8

L.6.2.2.9

Iest grd Pef, Sec, Sample Jize
Density (4.4.1.1) 50 gnl
Particle size (L.L.2) 0 gz
Oross count (4.4.3) 1 gz min.
U analysis (4.5.2.1) 0srlge
Op and Iz aralysis (4.5.2.3) 2 gm =mirn.
Particle skhape (4.5.2.4) 5 mg
Garma spectrum (4.5.2.5) 2.5000 gm
Coating integrity (4.5.2.%) £.0 gmz

Thertal statility (4.5.2.7) .5 ts 1.0 gz

© L.t.3 Sampling and Test Summary: This sectior lists the sampling
for each lot, together with thLecrcsz references for the require-
ments; the specimers, tests, and procedures; and the records arnc
reperts or certifications.

‘G-é03ol

L.6.3.1.1
L.6.301.2
‘b0613~1'3

L Content:

Requirement, Jfec. 3.4.2
Specimens and Test, Sec. 4.5.2, L.5.2.1
Sampling, Sec. 4.5.2.2, 4.6.2.2.4; Two aralyses

Records and Reports, 3ec. 4.8.2.2, 4.8.3,4.2.3.0.

i Manufacturer's entire lot sample (Jectiorn 4.6.2.2).

2 or less, if applicatle under seciion 4.5.2.0
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4.6.3.2 C Content: Requirement (Information only), Sec. 3.4.3
4.%.3.2,1 Specimens and Test, Sec. 4.5.2, 4.5.2.2
L.6.3.2.2 Sampling, 3ec. 4.€.2.2; Two analyses
4.6.3.2.3 Records and Reports, Sec. 4.8.2.2, 4.8.3 L.8.3.4

L.6.3.3 02 and M Limits: Requirement, Sec. 3.4.4.1
4&,.6.3.3.1 Specimens and Test, 4.5.2, 4.5.2.3

L0603.302 Samplmg, Seco ‘036-2-2’ L06.2¢2.5; V;.U smﬂe
or one sample for each element

4.6.3.3.3 Reccrds and Reports, 4.8.2.2, 4.8.3
L.5.3.4h Impurity Lirits: Requirement, Sec. 3.4.4.2
L.¢.3.4.1 Specimens and Test, Sec. 4.5.2

L.£,3.4.2 Sampling, Sec, L.5.2.2; Analyze for elements
iisted

L.£.3.4.3 Records and Certification, Sec. 4.8.2.2, 4.8.4
4.£.3.5 Uncoated Particie 3hape: Requirements, Sec. 3.5.1

4.6.3.5.1 JSpecimens, Test, and Procedure:
Sec, L.5.2, L.5.2.4, A.3%

4.4.3.5.2 Sampling, Jec. 4.£.2.2, L.6.2.2.6; One
procedure

4.6.3.5,3 Records and Certification, Sec. 4.8.2.2, 4.3.4

* ot mandatory - see Sec. L.5.<.4

PDS 30050-E
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4.6.3.6 Density: Requirements, 3ec. 3.5.2.1
4,6.3.6.1 Specimens and Test, Sec. L.4.1

h‘6.3.602 Saﬂpli-ng, Sec. LI&.ZIZ’ 16-6.2.2.1; Tm tests
on the same entire S0-gm sample

4.6.3.6.3 Records and Reports,
Sec. 4.3.2.2, 4.8.3, 4.8.3.2

-~

L.5.3.7 Coated Particle Jize: Requiremerts, Sec, 3.5.2.2

4L.€.3.7.1 Specimens, Test, and Proccedure, Jec. L.L.Z, A.l

4.6.3.7.2 Sampling, Jec. 4.£.2.2, L.£.2.2.2;
One procedure

4.6.3.7.3 Records and Reports, Sec. 4.8.2.2, L.3.3
4.6.3.8 Dross Limit: Reguirerent, 3ec. 3.5.2.:
4L.6.3.8.1 3pecimens and Test, Sec, L.4.3

~

4.6.3.8,2 3ampling, 3ec. L.£.2.2, L.£.2.2.3;
One examiration

4.6.3.8.3 Reccrds and leports,

Sec, L.8.2.2, 4.8.3, 4.9.3.2
4.6.3.9 Gamma Activity: Hequirement, Sec., :.5.2.4

4.6.3.9.1 Specinmens, Test, ard Trccedure,
Sec. L.S.Z, k.5.2.5, A,

4.6.3.9.2 Sampiing, Sec. L.€.2.2, L.t.2.2.73
Cne procedure

4.6.3.9.3 Records and Certification, Jec. L.8.2.2, 4.3.4
4.6.3.10 Coating Integrity (Manufacturer's batch-tased tests)
Requirement, Sec. 3.5.2.5(a)
4.6.3.10.% Specimens, Test, and Procedure, Jec. 4.5.1, A2
PDS 30050-E
Page 13
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4.6.3.10.2 Sampling, Sec. 4.6.2.1;
One procedure per coating batch

4.6.3.10.3 Records and Certificatica,
L.5.1 (Note), 4.8.2.1, 4.8.4

4.6.2.11 Ccatirg Integrity (Lot-based tests)
Requirement, Sec. 3.5.2.5(b)

4.6.3.11.1 Specimens, Test, and Proc'edure,
' Sec, 4.5.2, 4.5.2.6, A.2

L.5.3.11.2 Sampling, Sec. 4.6.2.2, 4.6.2.2.8;
one procedure

4.6.3.11.3 Records and Reports, Sec. 4.8.2.2, 4.8.3
4.6.3.12 Thermal Stability: =Xequirement, Sec. 3.5.2.6

4.£.3.12.1 Specimens, Test, and Procedure,
Sec. L.5.2, 4.5.2.7, A.5

4.6.3.12,2 Sampling, Sec. 4.6.2.2, 4.6.2.2.3;
One procedure

L.6.3.12.3 Records and Reports, Sec. 4.8.2.2, 4.8.3
L.6.4 DBatch and Lot

L.6.4.1 A batch shall mean a coating batch - that quantity of
particles coated together in a single coating-furnace loading.

L.6.4,.2 A lot of coated particles shall be determined by the
U content, which shall be in the range five to ten kg. If
processing sublots are necessary, the manufacturer shall
demonstrate that his cross blending of sublots homogenizes
the final lot so that typical analyses to this specification,
performed on any sublot, are representative of the entire
final lot.

PDS 30050-E
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J0TE: A larger lot may te negotiated upon satisfactory
cornformance to this specification and demonstration of
homozeneity of the larger-lot material, i.e., furnishing
evidence, satisfactory to the purchaser, that typical
analyses to this specification, performed on material from
any shipping container from the lot, are represertative

of the entire final lot.

4.7 ACCEPTANCE

4.7.1 Acceptance of each lot of coated particles will be subject
to tests and analyses by the purchaser for all reguirements of
Section 3.4 and of 3Section 2.5 except 2.5.2.5(a).

4L.7.2 If results from purchaser tests or analyses disagree with
the correspondirg ones of the ranufacturer, the tw> parties shall
Jointly review the disagreement. If necessary, settlement shall
te reached under the terms of the purchase crder,

4.8 HKRECORDS AND TEST REPORIS

4.8.1 The manufacturer shall maintain a record identifying the
raw materials of each lot of coated LCy particles.

4L.8.2 The system of labelling of coated particle batches and lots
and their respective test samples shall provide that:

4.8.2.1 The manutacturer can readily identify each batch
and lot with the corresponding sampies of particles tested
under Section 4.5.1. Records of the Section 4L.5.1 tests
shall be kept available for two years in case it becomes
necessary for the purchaser to examine them.

4.8.2,2 The purchaser can readily relate each lot with the
corresponding samples (a) tested under Sections L.L amt&.5.2
and (b) supplied to the purchaser for check and referee
tests under Section 4.9.1.4.

4.8.3 The manufacturer shall furnish five copies of the certified
test report listing in tabular form tle results of the tests :
Specified in SQC{ions l&o‘}cl, l&ol#oZ, L--.#-B, ‘#c5.2.l, l‘-5¢2-2’ 16050203’
4.5.2.6, and 4.5.2.7. The results of all tests specified in this
Section 4.8.3 shall be traceable to the lot and sample tested.

PDS 30050-E
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4.8.3.1 Results from each density test required
(Section 4.4.1) shall be separately reported.

4.8.3.2 Results from the dross counts (Section 4.4.3)
shall be reported as the total number of foreign particles
per gu.

4L.8.3.3 Results from each U analysis required (Section 4.5.2.1)
shall be separately reported to the nearest 0.1% U by weight.

4.8.3.L, Results from each carbon analysis reguired
(Section 4.5.2.2) shall be separately reported to the
nearest 0.2% by weight.

4.8.4 The manufacturer shall furnish certification of conformance
to the requirements of 3Section 3.4.1 and of

Sections &.6.3.4, Le6.3.5, L.£.3.9, and 4.£.3.10. The certifications
shall be referenceé to the lot and, with the exception of the

Section 4.6.3.10 tests, the certifications shall be referenced to

the test sapple identifications., '

4L.8.5 DBefore shipring any lot or contairer of material not ir
cornformance with this specification, the manufacturer shall oktain
from the purchaser a written specification deviation waiving the
particular nonconformance of that lot or container of material.

PRYPARATION FOR DELIVERY
4.%.1 Packing

4.9.1.1 Shipping Regulations: =Each shipment of coated
particies skall be packed to assure (1) the nuclear
safety of the shipment and (2) conformance with the
pertinent AXC and ICC regulations as referenced in the
applicable documents.

L.9.1.2 Method: CEefore any particles are shipped, the
manufacturer's method of packing the coated particles
for shipment shall be approved in writing by the
purchaser,

4.9.1.3 Lot Jegregation: Each package of coated particles.
shipped shall contain material from cne lot only. Lots
may not be mixed, '

PB3 30050-E
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4L.9.1.4 Test Samples: The check test and referee samples
for each lot, consisting of the two unused thirds of the
150-gm sample specified in Section 4.6.2.2, shall be
packed in two separate containers for submission to the
purchaser no later than the date of shipment of the
production lot.

4.9.2 Marking: Each shipping container shall be labelled with

the PDS Humber, incliuding dash number and sub letter; Container,
iLot, and Purchaser's Order Numbers; Cross, Tare, and Net Weigit;
Enrichment; Name of Manufacturer. '

PDS 30050-E
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APPENDIX

A.l, DETERMINATION OF FINAL PARTICLE SIZE
A.1.1 EQUIPMENT

A,1.,1.1 Analytical or Torsion Balance with capacity at least 100 gm
and sensitivity Q.01 gm; timer.

A.1.1.2 Tyler Ro-Tap Sieve Shaker with cork knocker; matched Tyler
Sjeves, 3-inch diameter, stainless steel, in Tyler mesh sizes
60, 65, 100, 170, 200; top cover and bottom pan.

A.1.2 CALIBRATION, CLEANLINESS OF SCREENS
A4.1.2.1 Sieves shall be certified to ASTM E-11l. Each sieve shall be

(a) visually inspected for possible distortion before every test
and
(b) tested monthly with NBS Standard No. 1017 glass spheres.

A.1.2.2 Sieves shall be cleaned before use. Hold sieve to an
illuminated screen to check for captured particles., If brushing
does not clean satisfactorily, clean in an ultrasonic bath.

A,1.3 PROCEDURE

A.1.3.1 (a) Check and record mesh sizes of sieves as specified in
' Section A,.l.1.2,
(b) Inspect as specified in Section A.1.2.
(c) Assemble sieve stack in order of size, with the
coarse sieve on top; set stack in bottom pan and assure
fit of top cover.

A 1.3.2 From the manufacturer's 50-gm sample for all of his lot-
based tests (Section 4.h4.2), take a 10-gm sample and place it in
the top sieve and install the top cover,

PDS 30050-E
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A.1.3.3 Secure the assembly (Section A.1.3.1 (c¢) and A.1.3.2) in
the shaker and operate the shaker for 15 minutes, timing the cycle
with the timer.

A.l1.3.4 With the asserbly removed from the shaker and set on a
horizontal surface, carefully tilt up the top cover and, before
removing it, brush its under side to dislodge adhering particles
into the top sieve,

A.1.3.5 Similarly, tilt up the top sieve znd brush its under side
to dislodge adhering particles into the next finer sieve so that
they become part of the fraction in the next finer sieve.

A.1.3.6 Weigh the top sieve and contents to the nearest 0,01 gm,
and record the value. Subtract the weight of the empty secreen
from the recorded gross weight. Record the difference as the
weight fraction of the particles retained on the screen,

A.1.3.7 Repeat steps A.1.3.5 and A,1.3.5 for each screen below
the top one, in downward order to the bottom. Determine the.
fraction collected in the bottom pan in the manner specified in
Section A.1.3.6.

A,1.3.8 The sum of the weights of all fractions

(Sections A.1.3.6 and A,1.3.7) must equal not less than 99.0%
of the original sample weight, or a rerun must be made with a
new sample.

A,1.3.9 The test sheet, showing each fraction weight and its
percentage equivalent to the nearest 0.0l w/o (based on the
Section A,1.3.8 sum of all fractions), shall be dated and signed
by the inspector making the analysis. The data shall show con-
formance to Section 3.5.2.2, or the lot shall be subject to
rejection.

CC.TING INTEGRITY DETERMINATION

A.2.1 Method: The determiration of acid-soluble uranium in fuel
beads using 1-(2-FPyridylazc) 2-naphthol

A.2.2 Apparatus

A.2.2.1 Beclamen Model B spectrophotometer with l-cm cells
or equivalent.

A.2.2,2 Beckmar Zeromatic pH meter or equivalent.
A.2.2.3 Sepuratory funnels. (150 ml).

R A erann
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A.2.3 Reagents

A.2.3.1
A.2.3.2
A.2.3.3

A0203 0‘6

A.2.3.5
A0203.6

A02o307

.,.q...“‘“

A — . P

Disodium Ethylenediaminetetraacetate (EDTA)
Potassium Fluoride
Aluminum Nitrate Salting Solution:

Dissolve 1800 grams of aluminum nitrate monohydrate in $20

ml of water. When 20 ml of this solution are diluted with

10 ml of demineralized water, the pH should be 0.0 to 0.3.

If the diluted solution has a pH outside this range, adjust-
ment is made with concentrated nitric acid or amme.ium hydrox-
ide, as required.

Tributyl Phosphate 9% Extraction Solution:

A 10 ml portion of Eastman white-label tri-n-butyl phosphate
is added to 100 ml of reagent grade chloroform,

Pyridine
1-(2-Pyridylazo )-2-Naphthol Solution (PAN):

A 0.05% PAN solution is prepared by dissolving 0,050 grams of
1~(2-Pyridylazo)-2-Naphthol (Eastman 7192) in dry methanol.
Filter through glass wool and dilute to 100 ml. Store in an
amber bottle. The standard curve should be checked each time
the reagent is prepared. :

tandard Ure Jum Solution - (100 micrograms U/ml):

A portion of N.B.S. U30g (9504) is placed in a furnace and
ignited for one howr at 900°C and desiccated te cool. &
standard solution, containing 100 micrograms (ug) of uranium
per ml, is prerared by dissolving 0,118l g of the ignited
U30g in 10 ml of nitric acid and diluting to one liter with
water.,

A second solution containing 5 ug of uranium per ml is
prepared by transferring a 25 ml aliquot of the standard
solution (100 ug/ml) to a 500 ml volumetric flesk and
diluting to v-lume with water.

FDS 30050-E
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A.2.4 Preparstion of Standard Curve

A'2.5

A.2.6

Using the two standard solutions, transfer 0,0, 25.0, 50.0, 150.0,
200.0, 250.0, and 300.0 ug of uranivm, in 10 ml o1 less of sclurion,
to 150 ml separatory funnels. Add (.2 gram of potassium fluoride
and 0,2 g of EDTA, swirl to dissolve, and dilute to 10 ml. Add 2
drops of methyl orange and neutralize with 1 to 1 ammonium hyaroxide
or 1 to 1 nitric acid to the indicator change. Add 20 ml of the
aluminum nitrate salting solution ard 10 ml of tributyl phosphate
extraction solution; shake for two ninutes, Filter ihe organic
extract through absorben: cotton intec a 25 ml volumetri: flask.
fepeat the extraction using 5 ml of tributyl phosphate =3lutlon,

and then wash the aqueous phase with 3 ml of chloroform. Add 5.v
ml of the 0.05% PAN solution ard C.5 mi of pyridine to the combined
filtered extracts, and dilute to vo.ume wiin chloreform.. Mix the
flasks thoroughly, and after 15 minites measure the absorbance at
560 mp, using the zero standard as a reference solution., Plot
absorbance against ricrograms of uranium prer 25 ml of solution.

Anaiysis of Samples

The sarple specified in Cectior %,5,1 and 4.6.2.1 (or in Section
4.5.2.6, as applicatle) is leachel for two hours in 50 ml of 50
volume per cent nitric acicd and deniineralized water at a tempera-
ture of 95°C., The acid insoluble wortioen is removed by filtering
through a medium-porosity sintered-glass crucible. The residue
is washed with water and the filtrate plus washings are tirans-
ferred %o & 100 ml voluzetric flask, and diluted to volume with
water. A sui‘able aliquot is traisferred direcily into a 150 ml
separatory funnel, or, if the aliguot is larger than 10 ml, it is
transferred L0 a 150 ml beaker ard evaporated tc a volume less
than 10 ml and then transferred :0 the separatory funnel, The
sample is then treated ac in the rreparation of the standard curve,
vegianing with the addizian of 0.2 g of potassiun fluoride.

The color is statle for at least 24 hours. A reagert tlank must be
carried through the entire procedure and 1sed as a reference when
the absorvance is measired.

Calculation
A. Per cent acid-soluble uranium of sample weight.
TU=__ A
100 xRxC

Where A = micrcgrams of uranium read from curve.
%z welgit of sample ia grams.
C & aliquot size in ml,

: PDS 30050—,
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B. Micrograms of acid-soluble uranium per gram of sample.

microgram uranium = ¢ U (from A.) x 104
gram of sample

C. Per cent aciG-soluble uranium of originai wesight of uranium
- present, . :

40U = A
100 xBxCxD -

Where A =z micrograms of uranium rz=ad from curve.
B = weizht of sample in grams.
C = Aliqucte size in ml.

D = per cenu of total uraniwn present in sample,
4.2.7 Results: The calculated results from item C of Section A.2.6, based

on the Se-tion A.2.5 analysis, snzll shew conformance to Section 3.5.2.5
(a or b, as applicable), or the lot shall be subject to rejection.

PDS 30050-E

——— s BENASER WA RWR A ' P&ge 22%’5“-
‘ - -’ . i

. b
P v 1 ) . e
. - .

. W e eme—

Atouie Grrwrmy eewvem nme—.



R ——in. e E———

as- T ey e - ,,;.;_ | @u-m ’

A.3 DETERMINATION OF PARTICLE SHAPE
A.3.1 EQUIPMEKT

A2.:.1 hierondiographic x-ray unit, such as Picker
Catzicz #905-D.

A.3.1.2 Y~ray Camera

A.3.1.3 Hicroradiographic plates with very high molutim
emulsion, such as Kodak H‘gh Resolution plates (649-GH).

A.3.1.4 Optical system with camera attachment for
making 8 x 1C inch photomicrographs at 150X.

A.3.1.5 Pocket comparator, such as Bausch and Lomb 8131‘35.
A.3.2 CALIBRATION
A.32.2.1 The radiographic setup shall be made such that the

geometric unsharpness is less than one micron as computed
from the following formmla:

ig=F
where: d
Ug = geometric unsharpness
F ° = {focal spot size of the X-ray tube in microns
t = object-to-film distance in microns
d = focal-spot-to-cbject distance in microns

A.3.2.2 The exact magnification of the microscopic lens
combination shall be determined bty making a photomicrograph
of the ruled stage micrometer at the 150X magnification.
This photomicrograph shall be used to determine the factor
for converting the distance subtended by the pocket
comparator reticule to microns.

A.3.3 PROCEDURE

PDS 30050-E
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- A.3.3.1 Preliminary

A.3.3...1 From the manufacturer's 50-gm sampie for
all of his lot-based tests (Section 4.5.2), prepare
approximately 50 mg of the particles for a micro-
radiographic exposure. Spread the particles as
nearly as possible in a one-particle-thick iayer i=
intimate contact with the emulsior side of the
Section A.3.1.3 radiographic plate. Make a micro-
radiograph of the particles for particie shape
measurements,

R.3.3.1.2 Visually scan at least ten faelds in the
microradiograph at 150X, each field showing at least
50 particles in a monolayer, each particle shown
completely withir the outer boundaries of the
microradiograph.

NOTE: All counts and measurements specified and
reported shall be only for particles which are in
a monolayer and are compietely showr within the
outer boundaries of the picture representing them.

A.3.3.1.3 Make photomicrcgraphs at 150X of at

least five representative fields, each fiel showing

at least 20 particles as specified ir Secti. A.3.5.l1.2.
Count and record the number of particies shown ir each
field, and the total shown in all fields,

£.3.3.2 Measurements: Of the Section A.3.3.i.3 repre-
sentations, make particle shape measurements with the
pocket comparator on all which, as shown, are unsymmetrical
(i.e., are not circular, such a: to suggest that the actual
particles represented are not sphericau??. For each such
particle, measure the major axis as the maximum width of
the particle representation and the minor axis as the width
perpendicular to the major axis.

A.3.3.3 Computations and Records
A.3.3.3.1 Count and record the number of clumps and

sharp-cornered particles shown in the five micro-
photographs, : :

PCS 30050-€
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A.3.3.5.2 Compute the major axis to minor axis ratios

of all particle representations measured (Section A.3.3.2)
tut not recorded under Section A.2.3.3.1. Count the
number of computations.

4A.3.3.3.3 To show conformance to Section 3.5.1, compute
and report the following three percentages based on

the Section A.3.3.1.3 total: the clumps and sharp-
cornered particles recorded under Section A.3.3.32.1;
the Section 4.3.3.3.2 computations yielding ratios
Zreater than 2; ard those yieiding ratios greater

than 1.5.

A4 DETIRMINATION OF GAMMA SPECTRIM
AL EQUIPMENT
A suitable gamma ray spectrometer such as:
RIDL - ¥odel 34-12 - LJ0 channel, or
RIDL « H¥osdel 3300 - 100 channel with either tape or electric
typewriter readout system or “-Y recorder,

intillation crystal such as:
‘i.m Todide, Thallium Activiated, 3cintiliatior Crystal 3" » 3".

(n !n

&.4.2 PROCIDURF

A.L.2.1 Sampie Preparation: From the manufacturer's 50-gm
sarple for all of his lot-based tests (Section 4.5.2), weigh
a 0.5000-grar sample and quantitatively transfer it into a
vial. Seal with plastic cap and wipe the outside of the
vial clean to prevent contamination of the scintillation
crystal.

A.L.2.2 Low Energy Scan: Adjust spectrometer to scan the
rarge from O to 230 kev. Place vial on center of scintillation
crystal ard record spectra for ne-minute gross line time.
Print out data on either tape or electric typewriter. Plot
counts per channel number.

PDS 30050-E
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A.L.2.3 High Energy Scan: Adjust spectrometer to scan the
range 200 to 1600 kev, Place vial on center of scintillation
crystal and record spectra for five-minute gross line time.

Print out data on either tape or electric typewriter. Plot
the counts per channel versus channel number, Obtain
background scan and plot in a similar manner,

AL.2.4 Standards: Immediately before making determinations
on the Section 4.5.2 material, perform the Section A.4.2.2
and A.L.2.3 scans with 0.5000 gn of NBS 930 staandard U308 in
a sealed and cleaned vial as specified in Section A.4.2.1.
Report results on standard U30g along with results on
specification materiai. ,

A.L.2.5 Acceptance: The results shall show conformance to
Section 3.5.2.4, or the lot shall be subject to rejection.

A.5 DETERMINATION OF THERMAL STABILITY
A.5.1 EQUIPMENT

A.5.1.1 A 2300°C furnace with rapid heating and cooling
capability.

4 5.1.2 Graphite crucibles, approximately 1/iL-inch inside
liameter and 1/2-inch in internal height. The crucible shall
have a small hole drilled into the external wall or lid to
serve as an optical pyrometer target. The hole shall have

a depth-to-diameter ratio greater than three,

A.5.1.3 Optical pyrometer (minimum range from 1500°C to 2300°C)
such as micro-optical pyrometer Model 95, The Pyrometer
Instrament Co., Inc. The resclution of the pyrometer optical

t --in shall be sufficient to separate objects with smaller linear
dimensions tharn the diameter of the target in the crucible at
the actual pyrometer-to-target distance.

A.5.1.4L Microradiographic X-ray Unit, such as Picker
Catalog #805-D.

A.5.1.5 X-ray Camera
..5.1.6 Microradiographic emulsior, such as Kodak High
Resolution piates (649-GH).

PDS 30050-E
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A.5.1.7 Optical system with camera attachrent for
making 8 x 10 inch photomicrographs at 150X,

A.5.1.8 Ruled stage micrometer with line spacing of 0.01 mm.
A.5.1.9 Pocket comparator, such as Bausch and Lomb 813435.
A.5.2 CALIBRATION AND STANDARDIZATION
A.5.2.1 Calibration
A.5.2.1.1 The radiographic setup shall be made such

that the geometric unsharmess is less than one micron
when calculated by the following formula:

g = Rt
d
Where:
Ug = geometric unsharmess
F = focal spot size of the x-ray tube
in microns :
t = object-to-film distance in microns
d = focal-spot-to-object distance in microns

A.5.2.1.2 The exact magnification of the microscopic
lens combination shall be determined ty making a photo-
micrograph of the ruled stage micrometer at the 150X
magrification. This photomicrograph shali be used to
determine the factor for converting the distance
subtended by the pocket comparator reticule to microns.

A.5.2.1.3 The optical pyrometer shall be calibrated by
cocparison with a standard pyrometer which has been
calibrated bty the National Bureau of Standards, the
Westinghouse Research Laboratories, or other reference
organization approved in writing bty tre purchaser. The
standard pyrometer shall te recalibrated at least yearly.

4.%.2.2 Interlaboratory Starndardization: at the opticn of
the purchaser, samples will te fumished to the manufacturer
for standardization of the procedure:

A5.2.2.2 A sample of particles previocusly thermally
treated at 2300°C for four heurs, for the manufacturer
to perform microradiography and measurement of ¥, X =min.,
and O,

P 30053-2
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4,5.2.2.2 A sample "as coated" for the manufacturer to
perform thermal treatment at 2300°C for four hours,
wicroradiography, and measurement of X, X min., andor.

A.5.2,2.3 All data obtained in standardization tests
performed under this Section A.5.2.2 shall be reported
to the purchaser.

4.5.3 PROCEDURE

A.5.3.1 From the manufacturer's 50-gm sample for all of his
lot-based tests (Section 4.5.2), obtain a 0.5-to-1.0 gm sample
and place it in a crucible as specified in Section A.5.1.2.

A.5.3.2 Put the crucible into the furnace with the axis of
the target hole in the line of sight of the pyrometer.*
Evacuate or purge the air from furnace and crucible (if purging
is used, the method must be approved by the purchaser).

A.5.3.3 Heat to the following. cycle in helium or argon
maintained at atmospheric pressure: to 2300 + 25°C in 15 to 20
minutes; hold at that level for four hours + 10 min.; and

cool to 1500°C in 15 to 20 min., and then to room temperature,
Determine the 2300 and 1500°C temperatures by sighting the
Section A.5.1.3 pyrometer in the target hole of the crucible.*

A.5.3.L Remove approximately 50 mg of the heat-treated
particles (Section A.5.3.3) by riffling, and spread them as
nearly as possible in a one-particle-thick layer in intimate
contact with the emulsion side of the microradiographic plate.
Make a microradiograph of the particles for coating thickness
measurements.,

# If more than one crucible is loaded into the furnace at a time, provision
must be made for sighting into each crucible in turn, or the method for
assuring that the Section A.5.3.3 temperature requirement is met in all
crucitles shall be submitted to the purchaser for approval, and the approval
ottained in writing before the testing is commenced.

PDS 30050-E
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A.5.3.5 Visually scan,at 150X, at least ten fields in the
microradiograph, each field showing at least 50 particles

in a monolayer, each particle shown completely within the

outer boundaries of the microradiograph,

NOTE: All counts and measurements specified and reported
shall be only for particles which are in a monolayer and
are completely shown within the outer boundaries of the
picture representing them.

A.5.3.6 Make 8 x 10 inch photomicrographs at 150X of at least
eight representative fields, each field showirg at least SO
particles as specified in Section A.5.3.5. Count and record
the number of particles shown in each field, and the total
showr in all fields.

A.5.3.7 Count and record for each field the numter of particles
in which, as shown, the uranium has diffused completely

through the coating at any point. Total and record the sum

for the eight fields. To show conformarice to the

Section 3.5.2.6.2 requirement, compute and record what
percentage this sum is of the Section A.5.3.¢ total.

A.5.3.8 Number the photomicrographs serially, ard orient them
by marking "top" and "left" on the appropriate edges. Starting
two inches cown from the top edge, draw horizonta’ lines at
two-inch intervals to the bottom. Beginning with the tup grid
1line on print number one and scanning the grid lines from left
to right, serially record the numbers up to 100 teside trose
Section A.5.3.5 particle representations which the grii lines
intersect,

A.5.3.9 Use the pocket comparator to measure the coatirg
thickness of each of these 100 numbered particles, as folliows:
Scanning the grid lines from left to right, make the reasure-~
ment at the point a grid line first intersects each nurtered
particle representation. Measure radially inward f{ror that
point of intersection to determine the thickness of completely
unmigrated coating. Compute and record for these 100
thicknesses the average coating thickness (X); the standard
deviation (o~ ); and (to show conformance to the acceptarce
criterion of Section 3.5.2.5.1) the value for X - 1.60g~ .

PDE 30080- =
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A.5.3.10 Use the pocket comparator to make radial measure-
ments of the minimum thickness of unmigrated coating
discernible about the circumference of eacr of the 100
numbered particle representations. Compute and record the
average of these minimum thicknesses, X min,

A.5.3.11 Submit copies of all photomicrographs with the
sample submitted for esach lot, Report the data required
to be recorded in Sections A.5.3.6 through A.5.3.10.

PDS 30050-E
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%}}ﬁe-’,_ @ Westinghouse Electric Corporation

orized ClaSsifier

Astronuclear Laboratory
P. O. Box 10864
Pittsburgh, Pa. 15236
(Fed. Ident. Code No. 14683)

PURCHASING DEPARTMENT SPECIFICATION 30179-A April 11, 1967
(Not for Publication)

BRAZING POWDER

1. SCOFE

This specification covers the requirements for metal porders for use in
brazing, designated as follows:

Des tion Description

FDS-30179-1 Unalloyed molybdenum powder with a mesh size
of =325, intended for use in brasing graphite
to graphite.

2. APPLICABIE DOCUMENTS
2.1 The following documents, of the issue in effect on the date of invitation
for bids, shall form & part of this specification to the extent specified
herein:
ASTM B 21,
2.2 Copies of ASTM standards may be secured from American Society for
Testing and Materials, 1916 Race Street, Philadelphia, Pernsylvania.
3. REQUIREMEXTS
3.1 COMPOSTTION
99.50% minimum molybdenum
0.40% maximm oxygen
0.10% maximum all other

3.2 MESH SIZE
=325 mesh (passing 325-mesh sieve) as defined in ASTM B 21i.

- PDS-30179-A
mnted in U.3.A. PI;QJJ? ;'?.2 Pages
cas :

W form 59504A
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4. QUALITY ASSURANCE
{."> SOURCE SURVEILLANCE

h.l.l Material covered by this specification is subject to source
surveillance by & Westinghouse representative. This may include
surveillance of the product and of the ma .ufacturer's systems,
procedures, and facilities which relate to testing and inspection
of this material. The manufacturer shall perform tests and supply
data as required to illustrate compliance with all requirements of
this specirication,

4.1.2 Materisl accepted by the purchaser's representative at the
place of manufacture which is later found to be not in conformance
with this specification is subject to rejection.

4.2 COMPLIANCE: No change shall be made in the quality of successive
shipments of material furnished under this specification without first
obtaining approval of the purchaser.

4.3 CHEMICAL ANALYSIS: Within sixty days prior to shipment of material
furnished under this specification, each powder lot shall be analyzed for
conformance to Section 3.1.

4.4 TEST REPORTS: The manufacturer shall furnish five copies of a certified
test report showing conformance of the material to Section 3. The report shall
show the Purchase Order Number; P.D. Specification Number, including dash
number; lot or Test Identification Number; Date of Test; Name of Manufacturer.

5,  PREPARATION FOR DELIVERY

Each shipping container shall be plainly marked with the Purchase Order
Number; P.D. Specification Number; Iot Fumber; Gross, Tare and Net
Weight; Neme of Manufacturer.

6.  PURCHASER STORAGE

The purchaser will affix s teg to each container of material, the tag
bearing the date of receipt and instructions prohibiting use of the material
later than one . ir from the date of receipt unless a purchaser analysis,
performed within a year prior to such use, shows conformance to Section 3.1l.
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PURCHASING DEPARTMENT SPECLr “™TON 30106-E S 2, 948
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NIOBIUM CARBIDE[GR.APHITE COMPOSITE MATERIAL - HOT PRESSED
Title Unclassified

1., SCOPE
(c) This specification covers requirements for hot pressed niobium carbide-
graphite composite material, designated as follows:
Designation Dascription
30106-1 Hot pressed niobium carbide-graphite composite

material (Nominal Composition 75 w/o NbC and
25% w/o graphite)

30106-2 Hot pressed niobium carbide-graphite low
expansion material (Nominal Composition 75
w/o NbC and 25¢ w/o Carbon) pressed for
90 minutes,

30106-3 Hot pressed niobium carbide-graphite low
expansion material (Nominal Composition 75
w/o NbC and 25% w/o Carbon) pressed for
15 minutes with a modified heat treating
Cycleo

NOTE: Unless otherwise spscified, the requirements of this specification
apply to all designationa,

2., APPLICABLE DOCUMENTS

(u) The following documents, of the issue in effect on the date of invitation
for bids, shall form a pert of this specification to the extent specified
herein. ,
_PDS-30104 PDS-30046 P5-294514 ASTM BR14-6k

3. REQUIREMENTS PS 597951
3.1 MANUFACTURE
3.1.1 Materials:
(v) 3.1.1.1 The niobium cerbide powder shall conform to PDS-30104=3.
A — e
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3.1.1.2 Graphite for 30106-1

The graphite flour shall conform to PDS-30046-1 excepc that
the sise fraction shall be bstween 150 and 325 mesh, A repre-
sentative sample of this screened flour shall be particle
sise analysed in accordance with ASTM B2li~64. This analysis
shall reveal not more than 8% through a 325 mesh screen and
not more than 2% rctained on a 150 mesh screen.

Carbon for 30106-2 and -3

a) The form of carbon shall be calcined petroleum coke
(needle coke) having a high degree of crystallinity
and an olonptod particls shwpe.

b) The carbon shall not contain i'up\u'itios in excess of
the following limits.

Impurities Max. Value

Total Ash 0.15 percent (w/o)
Sulfur 1.20 percent (w/o)
Si 200 ppm

Fe ‘ 200 pmn

v 40 ppm

T4 4O ppm

Al 100 pmn

Mn 40 ppm

Ni 40 ppm

Ca 40 pm

Ng 40 pmm

Co 100 ppo

Cr 40 ppm

¢) Ths particle sise when analysed in accordance with
ASTM-B214~6) shall conform to the following requirements:

Sereen Sise Percent Through, ‘§x Weight
=100 100
~150 50
=325 less than 8

d) A one pound sample shall be furnished to the purchaser
for approval prior to producing billets,
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3.1.2 Mixing:

(u) 3.1.2.1 The NbC powder and graphite flour for 30106-1 billets
or carbon for 30106=2 or -3 billete shall be thoroughly mixed to
assure an even distribution of the niobium carbide and graphite
particles,

() 3.1,2.2 The mixture shall not be subjecea to any r-actices
which could result in segregation prior to h-' pressing.

() 3.1.2.3 If wet blending is used, no material shall be added that

will result in a residue after hot pressing. In addition, the
procedure and vehicle used shall be approved by the purchaser,

3.1.3 Hot Pressing:
(c) 3.1.3.1 The powder mixture shall be charged into a cylindrical

grapnite die and pressed axially with double-acting graphite
plungers in an Argon atmosphere under the following conditions:

30106~1 . 30106~2 30106-3
Temperature 3100 + 50=75°C 3100 + 50-75°C 3100 + 50-75°C
(at billet centroid)
Pressing Pressure 2800 psi min. 2800 psi min, 2800 psi min,
on compact »
Heat up time 4 hours max. 4 hours max, 4 hours max,
Time (at temperature 20 minutes min. 90 minuces + 1 min. 15 minutes + 1 min,
and stress
(n) 3.1,3.2 The pressing temperaturs shall be the true tempersture

of the composite material; all necessary corrections shall be
applied to ths optical measurement including sight glass, emmit-nce
snd instrument errors. In addition, the temperature measurement
equipment shall have been calibrated using the zirconium cerbide-
graphite eutectic melting temperatvre, 2890°C, Equal parts by
weight of zirconiun carbide and graphite powder shall be mixed
and two pressings made, one at a temperature of 2840°C and one at
2940°C. Presaing pressure and time shall be as spscified in
Section 3.1,3.1. The pressings shall be examined microstruct-
urally for melting. A sample representative of one-half of each
pressing, in the form of a longitudinal section, shall be sub-
mitted to the purchaser for approval of the calibration prior

to the start of a series of production runs.

(u) 3.1,3.3 Neither the axial nor the diametral temperature gradient
shall exceed 150°C a3 revealed by the temperature calibration of
Section 3-10302.

PDS-30106-E
. Page 3
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3.1.3.4 The pressing shall not be ranoved from the die until
a temperature of 600°C, or less, is reached. Cooling to 600°C
shall be by radiation only.

3.1.4 Heat Treatment: (30106~1 and -2)

Each billet shall be given a post-pressing heat treatment in a
streas-free condition for one hour minimum at a temperature of
2500°C + 50° ir an argon envirorment.

(30106~3)
Each billet shall be given a post-pressing heat treatment under
& conpressive siress of 2000 psi for one hour minimum at tempera-
twe of 2700°C + 50° in an argon atmosphere. The billet shall not
e surrounded by a die body or any structure that would impede
lateral or axial movement.

3.1.5 Dimensions: The dimensions of the billet shall be in accordance
with the applicable drawing.

3.1.6 Identification: The top of the billet as pressed'shali be identified
by the purchaser's assigned serial number with a vibrat,:mg tool or
other approved permanent type of identification.

3.2 COMPOSITION: The chemical composition shall be within the range of 74
to 76 weight percent niobium carbide. The metallic mp\n'ities shell not
exceed the limits specified in PDS-BO].O&-B.

3.3 DENSITY

3.3.1 The bulk density of each billet shall be not less than A4.LO gms/cc
{See Section 4.3.3)

3.3.2 Density determinations shall be procured for engineering informa-
tion on the chemistry sampies and on all flexursl and creep test specimens,
This information shall furm a part ol the reports on the results of the
chemical analysis, flexural and creep tests.

3.4 FLEXURAL STRENCTH: The average minimum room temperature with-g-ain and
across-grain flexural strength of each billet shall be 10,000 and 6,700 psi
respect vely, (See Section 4.3.4)

3' 5 CPCZEP STRENGTH: The acriss-grain compressive creep deformation shall
be 8% maximum (See Section &.32.5). A

3.6

"HERMAT, EXPANSIGN ‘

30iC“-1 Expansion
The total with-grain thermal expansion shall bs ro{ more than 2% over
the temperature range of 25°C to 2500°C (See Ssction 4.3.6).

30106-2 % -3 Expansion

The total with-grain thermai expansion shall be not more than 1.8% over
the tempesrature range of 25°C to 2500°C (See Section 4.3.6).
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3.7 HOMOGENEITY: The billet shall not contain more than four high density
inclusions with a length greater than 0.060 inches in any agquare inch as
revesled by & 10X microstructural examination or by a radiographic examin-
ation. (See Section 4.3.7 ard 4.3.8).

h. QUALITY ASSURANCE
&.1 SURVEILIANCE

4.1.1 Materisl covered by this srecification is subject to source
surveillance by a Westinghouse representative. This may include
surveillancs of the product and of the menufacturer's syvstems,
procedures and facilities «liich relate to “esting and inspection
of this material. The manufacturer shall perform tests and supply
data as required to illustrete ccmpliance with all recuirements of
thia specification.

&4.1.2 Material accepted by the purchaser's representative at the
place of manufacture which is later found to be not in conformance
with this specification is subject to rejection.

&he2 COMPLIANCE: No change shall be made from this specification without
first obtaining the purchaser's approvel.

&.3 TESTS AND INSPECTION

4.3.1 Specimens: All specimen locetions and dimensions shall be in
accordance with the applicable drawing. All specimens shall be
identified s0 as to indicate the billet number and location within
the billet.

5.3.2 Chemical Analysis: Chemical analysis shall be detarmined on a
sample procured from the top and bottom of every tenth billet. The
anslysis shall be determined by a method spproved by the purchaser.

4.3.3 Density: The density shall be determined by weighing and
measuring or by inmesion. f

&4.3.4 Flexural Strength:

&h.3.h.1 The flexural strength shall be determined on a
minimm of thres with-grain specimens from sach billet., In
addition, duplicate scross-grain nsasurements shall be nade
at the top, middle and bottom of each billet,

4.3.4.2 Four point loading shall be used. The spacing of the
loed points shall form a part of the reco:ds.

arraaiii PDS-30106~ F.
PSRRI\ agly vy RN



Qe e

(v)

(v)
(v)

()

(v)

(v)

()

(v)

R e PR I PO,

Bl - o L S

st e —

T

PDS-30106-E

k.3.h.3 The test technique shall bs approved by the purchager.
&.3.5 Creep Teating:

4.3.5.1 The creep strength shall be determined on a minimm of
one apecimen from the top and bottom of eech billet,

4.3.5.2 Specimens shall be cylindrical with a length to dismeter
ratio of two o one,

4.3.5.3 The percentage A IL/L deformation shall be determined
under an axial compressive stress of 4000 psi at 2500°C + 50°C
for one hour. The test technique shall be approved by the
purchsser,

h.3.6 Thermal Sxpansion Testing:

4.3.6.1 The thermal expansion shall be determined on one specimen
from the first and fifth billet and every tenth billet thereafter
froz each billet lot.

bo3.6.2 Linear growth during the test shall be msasured using
&an optical technique.

h.3.6.3 The test specimen dimension and test techniqus shall
be spproved by the purchaser.

4.3.7 Radiography: A radiograph shall be taken of each billet, in a
direction perpendicular to the pressing direction, in accordance with
PS-29451k at the two parcent sensitivity level. In addition, 2 radio-
graph shall ba taken of eech flexural and creep test specimen, for
information only, on the first five billets and every tenth billet
thereafter. Radiographic standards ahall be as specified in
PS-597951.

4.3.8 Microstructure: A sample disc shall be secured from the first
five billets for initial qualification, After purchaser's aprroval of
initial microstructures, sampling shall be on the basis of every tenth
billet., A 10X photograrh of the worst area shall be sutnitted to the
rurchaser. Microstructural standards shall be as specified in
PS-597951.

4.l SAMPIES: After the test specimens have been procured from the sample
disc, the remainder shall be properly identified and forwarded to the purchaser.

il

e an
O LY E R R e . S R
-

e EATOR R

Womic tiiergy (IR LY inmtasin. . .



Astron. “'ery
Laboratorv

PDS-30106- E

(v)

(u) 5.

L.5 TEST REFORTS: The manufacturer and/or evaluator shall furnish five
copies of 2 certified test report showing the results of the tests specified
and bearing a statement that the material conforms to this specification. The
report shall show the Purchase Order Number; PDS-30106 (including the sub-
letter and dash number); Dimensions; lot Identification Numbers; Date of
Manufacture and Test; Name of Manufacturer.

PREPARATION FOR DELIVERY

5.1 MARKING: Shipping containers shall be plainly marked as follows:
Purchase Order Number; PD5-30106 (with applicable dash number); Dimensions;
ot Identification Numbers; Gross, Tare, and Net deight; Name of Manufacturer,

5.2 PACKING: The billets shall be packed in appropriate containers to
prevent contamination and physical damage during shipment.

PDS-30106-E
Page 7
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PURCHAS IV, DEPARTNFENT SPECIPICATION 30104-E Pebrreary ¢, 1968

(et tor Amtlication)
RIOBIUM C
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(U) 1. SCOPE _
This specification covers requirements for niobium carbide powier, desigmted

as follows: C
PD Spec
Des tion Description
30104-1 ' Cancelled - replaced by Y0104-3
'30104-2 Cancelled - replaced dy J10L-4
30104~3 Niobivm carbide powier for hot presssed camposite
materisl.
3010b~4 Niobium carbide powder for the mstrix of fuel
slaments.

WOTE: ﬁnlua otherwise specified, the following requirements apply to all
designations.

(C) 2. APPLICABLE DOCUMENTS
2.1 The following documents, of the issue in effect on the date of invitation
for bids, shall form a pert of this specification to the extent specified
herein:

ASTM B-21h ASTM B-215 ASTM #6
ASTH B-329 ASTM B-330

2.2 Copies of ASTM standards may te secured from American Society for
Testing and Materials, 1916 Race Strest, Philadelphia, Pennsylvania.
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3. REQUIREMENTS
(v) 3.1 GENERAL
J.1.1 Condition: The powder shall be free from foreign material and
contamination. Suitable precautions shall bs taken to prswvent pickup
of such contamination during processing.

3.1.2 Taubricants: Lubricants shall not be used in the processing of

this posder.
(c) 3.2 CHFMICAL COMPOSITION: The powder shall conform to the following com-
position:
0104-3 Analysis

Weight, Per Cent
Constituent _ _ Min, Max.
1. 99.00
Combined Carbon 10.8 11.6
Free Carbon 0,40
Tantalum 0.50
Tungsten - 0.10
Other Metallic Impurities, Each 0.03
Other Metallic Impurities, Total 0.10

30104 - Analysis

Weight, Per Cent
Constituent : Min, Max.
e 99.40
Combined Carbon 10.8 11.6
Tantalum ' 0.10
Silicon 0,005
Iron 0.005
Cobalt 0.005
Boron 0.0003
Other Metallic Impurities, each 0.10
Other Metallic Impurities, total ’ - 0.30

()] 3.3 DENSITY
3.3.1 Apparent Density: The apparent density shall be 2.7 g/cc minimum.

4 - PL3-30104-E
ol WL Page 2
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3.3.2 Tap Density:
(30104=3) The tap density shall be 4.00 g/cc minimas.
(30104-4) The tap density shall be 3.5 g/cec minimm.

(c) 3.4 SIEVE SIZE: Each powder lot shall be prepared from powder that
conforms to the following sieve snalysis:
Mesh .ze £ Ly Weight
~325 99.0 min,
+270 1.0 max.
+100 G.0 max,
(c) 3.5 PARTICLE SIZE: The average‘ perticle size (Fisher Sub Sieve Size)
shall be within the fnllowing range:
30104~3 4.0 to 7.0 microns
J0104-4 3.0 to 5.5 microns
(0) 3.6 POROSITY: The microstructure of a sample from sach powder lot,

examined at 4OOX magnification, shall not reveal porosity in excess of 10
percent within the powder particles,

L. QUALITY ASSURANCE
(8) 4.1 SOURCE SURVEILLANCE

4.1.1 Material covered by this specification is subject to source
surveillance by a “estinghouse representative. This may include
surveillsnce of the product and of the manufacturer's systems,
procedures, and facilities which relate to testing and inspection
of this material, The manufacturer shall perform tests and supply
data as required to illustrate compliance with all requirements of
this specification.

4.1.2 Material accepted br the purcnaser's representstive at the
place of manufacture which is later found to be not in confurmance
with this specification is subject to rejection,

(v) 4.2 COMPLIANCE: No change shall be made in the quality of successive
shipments of material furnished under this specification without first
obtaining approval of the purchaser.
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&.3 SANPLING

hel.1 The preparation of powder lots for sampling shall de in
sccoprdance with ASTN B-215. A lot shall consist of a batch of
powder processed together by the manufacturer's standard practice,
identified by a bDatch or test identification number, and presented
for inspection at one time,

4.3.2 Yach powder lot shall be subject to ewaluation by the purchaser
for conformance (o the specification as & final scceptance criteria.

A 5 pound sample shall be taken from the lot, using an spproved sampling
procedurs, and sutmitted to the purchaser.

bod CHEMICAL ANALYSIS

bobsel Each powder lot shall be analysed and conform to the chemical
composition limits specified in Section 3.2.

h.be2 Chemical anelvsis shall be determined in accordsace with ASTM
Standards or by a method aprroved by the purchaser. The presence

of iron and other trece slements normally associatszi with the manufac-
ture of this powder shall be determined by spectroscopic analysis.

.5 APPARENT AND TAP DENSITY

4e5.1 The apparent lensity of each powder lot shall conform to the
requirements of Section 3.3.1 when tested in accordance with ASTM
B=329.

4.5.2 The tap den.ity of each powder lot shsll conform to the re-
qiirements of Section 3.3.2 when tested in accordance with ASTM F6,

4.6 SIEVE ANALYSIS: The sieve size of each powder lot shall conform to
Section 3.4 when tested in accordance with ASTM B-2lL,

4.7 PARTICLE SIZE: The particle size ¢f each powder lot shall conform to
Section 3.5 when tested in accordance with ASTM B-330,

4.8 MICROSTRUCTURE: A photomicrograph shall be taken of the mounted and
polished sample examined in Section 3.6 for sutmission to the purchaser,

4.9 TEST REPORTS: The manufecturer sha': furnish five copies of a test
report showing the results of the tests specified in Sections 3.2 to 3.5
inclusive, and besring a statement that the powder conforms to this
specification. The report shall also include the photomicrograph of
Section 4.B. The report shell show the Purchase Order Number; PD Speci-
ficetion Number, including dash number; Lot or Test Identification Number;

Date of Test i Name of Manufacturer.
S-S
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5. PACKING AND MARKING

(v) 5.1 PACKING: The powder shall be packed in sealed plastic containers to

prevent contemination during shipment and storage. The plastic containers
shall be loaded into metal containers for shipment,

(v 5.2 MARKING: Each shipping package shall be plainly marked with the
Purchase Order Number; P D Specification Number; lot MNumber; Gross, Tare,
and Net Weight; Nams of Manufacturer, :

PDS~3(104~F.
Page 5
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P, 0. Box 1086
Pittsburgh, Pa. 15236
(Fed. Ident, Code Nc. 14683)

June 22, 1966

CCIUMFIUM PENTACHLORIDS

This specification covers Lhe requirements for columbium pentachlcride,

Autho
FURE  .JING DEFARTMENT
(* for Publication)
1. sCorz

designated as follows:

P D Spec

Jesignation

30052-1

2, APPLICAZLZ DOCUMENTS: None
3. REQUIREMENTS

3.1 CEEMICAL CCMPOSITION:

Description

Columtlium pentachloride powder or granules

The material shall be at least 99.0% columbtiun

pentachloride, and the content of the inmpurities listed in the following
tabulation shall re less than the limits indicated, tased on colurbium by

weight,

mpurit
Boron
Cobalt
Iron
Silicon
Vanadium
Titanium
Zirconium
Tantalum
Tungs.en

3.2
2 2 1/2 mesh Trler sieve.

o QUALITY ASSIRANCE

L.1 SO'RCF SURVEILLANCE

Printed in U.S.A.

W form 59504A

MAXTM™M PARTICLE SIZE:

Limiv, ppm

1
25
50

100
100
300
300
500
500

The material shall he fine enough to pass throust

PDS 300520
Page 1 of 3 Pages
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4el.1 Macerial covered by this specification is subject to source
surveillance by a quality representative ot the purchaser. This will
include surveillance of the product and of the sellerts systems, pro-
cedures, and facilities which relate to the manufacture and inspection of
this material. The seller shall perform tests and supply data, at no
extra cost, as requirea o illustrate compliance with all requirements

or this specification.

4.1.2 llaterial accepted by the purchaser'!s inspector at the place o1
=:nu..ctrre which is 1-ter found to contain imperfections not detected
at the place of manufacture, or which subsequent tests or analysis show
to be not in accordance with tnis specificavion, is subject to rejection.

4.2 CONSISTENT QUALITY: No change shall be made in the quality of succeasive
shipments of material furnished under this specification without first obtain-
ing the approval of the purchaser.

4.3 APPEARANCE: The material shall be uniformly bright yellow i color;
no oxychloride formation or extraneous material: shall be visually evident.

Loy CHECK ANALYSIS: BEach lot of material furnished under this specification
is subject to a check analysis by the purchaser o assure conformance with
Section 3.1.

4.5 OSAMPLING PLAN

4.5.1 A sample shall be taken by continuously accumulating from the
process stream at least 300 grams of material from ecach lot, such that
the sample obtained is representative of the entire lot,

4e5.,2 At least 200 grams of the sample shall be inspec’ed by the supplier
to establish conformance with the requirements of Sections 3.2 and 4.3.

L.5.3 At least 100 grams of the sample shall be provided by the supplier
for purposes of check analysis under Section 4.4.

Le5.4 A lot shall consist of 211 the material continuously processed
together and inspected at one time.

L6 RTJECTION STARDARDS: Any lot of material found not to be in conformance
with the requirerents of Sections 3 and 4.3, when inspected in acecrdance with
Sections L.l and L. 5, is sutject to rejection,

L7 TREPCHTS: The manufacturer shall furnish five copies of a certified report
showing the results of the inspection specified in Section 4.5.2, and bearing
a statement that the material conforms to the requirements of Section 3.1 and
this specification. The report shall show the Purchase Order Number; PDS 30052
(including the sub-lette:. and dash number); Inspection Identification HNumber;
Date of Inspection; Name of Manufacturer.

PDS 30052-D
Page 2
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PREPARATION FOR DELIVERY

5.1 MARKING: Each container shall he plainly marked with the Purchase
Order I'umter; PDS 30052 (including the subeletter and dash number); Iot
lumters; Container lMumber of (Mumber of) containars of each
lot in each shipment: Container ilumber containing the sample required by
Section 4.,5.3; Gross, Tare, and Net Weight; Name of Manufacturer

5.2 PACKING

5.2.1 All material shall be loaded, stored, and shipped under & positive
pressure of argon or nitrogen. Shipping coutainers shall be pressurized

tc a minimum of 3 psig argon or nitrogen.

5.2.2 The sample required in Section 4.5.3 shall be separately packaged,

sealed in suitable container, and placed in the head of one of the
shipping containers containing the lot of material represented. The

container in which the sample has been included shall be clearly marked

on the head of the container to indicate the presence of the sample.

PDS 30052-D
Page 3
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Westinghouse Electric Corporation
Astronuclear lateratery
F . Box 103z
Fittsturgh, Pa. 1523¢
{Fed. Ident. lode No. 14683°

» authorized Clas ffier Date

PURCHASING DEPARTMENT SPECIFICATION 30131 e /s
(%ot feor Putlication) 6/17/68

RESEARCH COATING COMPOUND
{Title Unclassified)

{C) 1. SCOPE

This specification covers the requirements for resublimed zirconium tetra-
chloride, designated as follows: '

PD Spec
Designation Description

30131-1 Zirconium tetrachloride powder
(U) 2. APPLICABLE DOCUMENTS - None

3. EREQUIREMENTS

(c) 3.1 CHEMICAL COMPOSITION: The powder shall be at least 99.8 percent by weight
of zirconium tetrachloride. The maximum impurity content shall be as follows:

ampurity Limit, ppm

Boron 2

Cadmium GC.5

Cobalt : 5

Chromiwn 100

Copper 25

Iron 50

Hafniwr 70

Manganese 15

Molybdenum ‘ 60

Nickel 90

Oxygen 2000

Silicon 300 -

Tantalum 200

Titanium . 30

Vanadium 20

Tungsten 25

Printed in U.3.A.

. v DS 30131
POP/eh ot

Page 1 of 4 Pages
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3.2 PARTICLE SIZE: The particle size of esch powder lot shall be fine enough
that a minimum of 95%, by weight, passes through a 100 mesh Tyler sieve.
L. GUALITY ASSURANCZ |
4.1 SOURCE SURVEILLANCE
4.1.1 Materisl covered by this specification is subject to source sur-
veillance by a Westinghouse representative. This may include surveillance
of the product and of the manufacturer's systems, procedures, and facilities
which relate to testing and inspection of this material. The manufacturer
shail perform tests and supply data as required to illustrate campliance
with all requirements of this specification. '
4.1.2 Material accspte? by the purchaser's representative at the place of
manufacture which is later found to be not in conformance with this specifi-
cation is sublect to rejection.
4.2 COMPLIANCE: No change shall be made in the quality of successive shipments
of material furnished under this specification without first obtaining approval
of the purchaser. ,
4.3 SAMPLING:
4.3.1 A sample shall be taken by continuously accumulating from the process
strear at least 300 grams of material from esch lot, such that the sample
obtained is representative of the entire lot.
4.3.2 At least 200 grams of the sample shall be inspected by the supplier
to establish conformance with the requirements of Section 3.
ise3.3 At ieast 100 grams of the sample shall be provided by the supplier
for inspection by thea purchaser {see Section 5.2.4).
4.3.4 A lot shall consist of the contents of each 53 gallcn container
shipped. v
4.4 REJECTION: Each lot of material furnished to this specification shall be
subject to check analysis and a particle size determination by the purchaser.
A lot of material found to be not in conformance with the requirements of
Section 3 and 5.2.1 shall be subject to rejection.
f‘.-_- [ -iil .
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(v) 4.5 TEST REPORTS: The manufacture: shall furnish five copies of a certified
report showing the results of the inspection specified in Sections 4.3.2 and
5.2.2 and bearing a statement that the material conforms to the requirements
of Section 3 of this specification. The report shall show the Purchass Order
number; Inspection Identification Number; PIE 30131 (including sub-letter and
dash m.mber), Date of Inspection; and Name of Manufacturer.

5. PREPARATION FOR DELIVERY

(v) 5.1 MAHKING: Each container shall be plainly marked with the Purchase Order
Number; Gross, Tare, and Net Weight; Name of Manufacturer.

(v) 5.2 PACKING

5.2.1 All material shall be loajed, storec, and shipped under a positive
pressure of argon. Shipping containers shall be pressurized in the range
of 3 to 6 psig.
5.2.2 The pressure {3 to 6 psig) specified under Section 5.2.1 shall be
checked by the surplier through the valve assembly spscified under Section
5.2.5.2 as follows:

5.2.2.1 At the time of packaging each container.

5.2,2.2 At the time of shipment of each container.

5.2.3 No container shall be shipped whose prossure has dropped below 3
peig.

5.2.4 The sample required in Section 4.3.3 shall be separately packaged,
sealed in a suitable container, and placed in the head of the shipping
container specified in Section 5.2.5.

5.2.5 The material shall be packaged and sealed in 53 gallon metal con-
tainers. Each of these containers shall bs equipped as follows:

5.2.5.1 A discharge valve for the container contents shall be pro-
vided which is readily connectable to a 2-inch pipe nipple,

5.2,5.2 A valve assembly for checking container pressure shall be
provided which consists of the following items:

5.2.5.2.1 3/4 NPT male to 1/4 NPT female reducer, Type
304 Stainless Steel.

FDS 30131
Page 3
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'5.2.5.2.2 Hoke valve, Catalog Number 30201-1.

5.2.5.2.3 1/4 NPT closed nippie, Type 304 Stainless
St“l. .
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~-RD _ Westinghouse Electric Corporation

i
, ' Astronuclear laboretory
_i;ﬁ_()mb 2/ /.((" P. O. Box 10864
Authoriz  Clagkifier Ty, Pittsburgh, Pa. 15036
w1 (Fed. Ident. Code No. l4683)
PUECHASIYG DIPARTIENT SPECIFICATION 30095 . March 2L, 13%¢

(Kot for Publicatiom)

1.

2.

Printed in U.S.A.
GDR/nt

RO, ALKLY = SCATIET

S3CPE

This specificatior covers molrbdenu: hexacarbonyl powder designated as follows:

D Spec.
Jesignation Description
30095-1 ' : Fowder containing 98.0% minimum

molrbdenun hexacarbonyl.
APPLICASLE 20C0MEXT
2.1 The following docutents, of the issue in effect on the date of invitation
for bids, shall form a part of this specification to the extent specified
kerein. '
AST! A1k

2.2 Copies of ASTX Standards should be obtained from the American Society
for Testing and Materials, 1516 Race Str-et, Philadelphia 3, Femnsylvania.

REQUIREIIRITS
3.1 HMALUFACTURZ

3.1.1 7The material shall be steam d:stilled in portions of about 100
rounds each.

3.1.2 hen specified on the purchase order, the manufacturer shall supply
a 10-gram sample from each stean distilled portion for informational
testing.

3.1.3 After steam distillation, the material shall be dried in batches
of 5 to 10 pounds each. . '

T - coa o Lk T U le T Ak Tt F2NNGRADING

a form 5950LA ———— e AND DECLASTIFICATION



3.1.4 After the material is dried,
Section 4.3.

CHEMICAL COMPOSITION: The material shall conform to the following come-

be sanrled as specified in

position:

Constituent Limit (based on total weight of
material)

Molybdenum hexacarbonyl 98.00% min.
Boron ' ‘ ®
Beryllium *
Cadniwm l
Chromium ™
Copper &
Iron #
Rickel #
Niobium ®
Lead *
Silicon *
Thorium ®
Tin *
Tungsten *
Vanadium *
Zinc %*
Zirconium %*
Total metallic impurities 1000 ppm max.
Insoluble residue ** 0.10% max.

# Analyze and report for information only

## As determined according to Section 4.4.2

3.3 PHYSICAL PROPERTIES

3.3.1 Particle Size: The particle size shall be determined for information
only as specified in Section 4.5.1.

3.3.2 Vapor Pressure: The vapor pressure at 100°C and at 150°C shall
be determined for information only according to Section 4.5.2.

3.3.3 Bulk Density: The bulk density at room temperature shall be
determined for irnformation only according to Section 4.5.3.

P D 5 30095
Page 2
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4. QUALITY ASSURANCE
4.1 SOURCE SURVEILLANCE

4.1.1 Material covered by this specification is subject to source
surveillance by a lestinghouse quality rerresentative. This may include
surveillance of the product and of the manufacturerts systems, procedures,
and facilities which relate to the manufacture and inspection of this
nmaterial,

4.1l.2 Material which tests or analysis by the purchaser show to be not
in conformance with this specification, is subject to rejection.

4.2 CONSISTENT QUALITY: No changes shall be rade in the quality of successive
shirments of material furnished under this specification without first ob-
taining the approval of the purchaser.

l&§3 SAMPLING

4.3.1 From each batch of dried material,the manufacturer shall take
a sample consisting of about 105 of the 5 to 10 pound product.

L.3.2 The samples from all of the batches making up a lot shall be
combined to form a composite sample weighing five to ten pounds.

4.3.3 A lot shall consist of all the product with the same processing
history, originating from the same raw materials, and shipped to the
purchaser in a single container.

4.3.4 The manufacturer, after blending the composite sample for at
least 30 minutes in a rotary blender, shall ship about 250 grams of it
to the purchaser for acceptance analysis and testing.

4.3.5 After obtaining sample material for his analysis and testing
from the composite sample, the manufacturer shall add the remainder of
the composite sample to the lot to be shipped.

4.3.6 Portions of the composite sample shall be used for the analyses
and tests specified in Sections 4.4 and 4.5.

4.4 CHEMICAL PROPERTIES
Lol Chemical Analysis: The amount of the constituents specified in

Section 3.2 other than molybdenum hexacarbonyl and insoluble residue
shall be determined by wet chemical or spectrographic methods.

P D S 30095
Page 3
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5.

SETORIC ENERGY Anz___.:

4.4.2 Insoluble Residue: A portion of the composite sample shall be
dissolved in chloroform or other suitable solvent. The insoluble
residue shall be determined by centrifuging or tiltering the solution
and wejghing the residue.

L.h.3 Txazination by X-Ray Diffraction: Examination by X-ray diffraction
shall be used to verify that the basic material is molybdenum hexacarbonyl.

Leh.lh Zxamination for Cther Carbonyls: Examination by infra-red
analysis shall be used to detect carbonyls other than molybdenum
hexacarbonyl and to detemine their amount if measurement is practicable,
fer information only.

4.5 DETERMINATION OF PRYSICAL FROPERTIES

L.5.1 Particle Size: The distribution of particle sizes shall be
determined in accordance with ASTM B214, using a 325-mesh sieve
as that with the smallest openings.

L.5.2 Vapor Pressure: Determination shall be according to a method
submitted by the manufacturer for the purchasert!s approval.

4.5.3 Pulk Density: Determination shall be according to a method sub-
ritted by the manufacturer for the purchaser!s approval.

L6 REJSCTION: A lot represented by a sample not conforming to 2 requirement
of Section 3.2, when analyzed according to Section l...h.l, belye2, or Lob.3,
shall be subject to rejection.

4.7 RTCORDS: The manufacturer shall maintain complete records of the
processing steps and retain them for two years. They shall be made available
to che purchaser upon request,

4.8 CTZRTIFICATION: The manufacturer shall furnish five copies (one copy,
attention faterials Department) of a certification that the sample, as shipped
to the rurchaser according to Section L.3.4, was prepared as specified in
Sections 4.3.1, 4.3.2 and 4.3.4 and is representative of the lot of material,
The report shall show the Purchase Order Number; P D Specification Number,
including dash nunber; Lot llumber; lame of MHanufacturer.

PRUPATATION FOR SHIPMENT
5.1 TFACKING AND SEIPPING

P D S 30095
Page 4
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5.1.1 Sample Material: The sample a&'i.;ﬁ?,:a in Section 4.Jsiu shall be
racked in a sealed inner container which excludes moisture and con-

~tamination and a rigid outer container which protects the inner container
from physical damage during shipment.

5.1.2 Production lMaterial: Each lot of production material shall be
placed in a sealed steel container with a polyethylene liner fused to the
inner surface, or in a sealed rigid polyethylene chamber, fitted into

a steel containe.., The material shall occupy no more than two thirds

of the volune of the container. The container shall be sufficiently
rugged to withstand rototumbling for blending without breaking the

seal or distorting the container. The container shall be crated or other-
wise protected from damage during shipment.

5.2 MARKING: Each outer container shall be plainly marked with the
Purchase Order Number; P D Specification Number; Lot Number; Gross, Tare,
and liet Weight; Name of Manufacturer.

P D S 30095
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@ Westinghouss Ehctrlc Corporation

(File 52217AP) Nov S, 196k
Purchasing Department Specification 52217AP (Sub B) (Federal Code T79500)
ANEYDROUS HYDROGEN CHLORIDE
1. This specification covers anhydrous hydrogen chloride gas with a minimum purity of

99.5 per cent. v

2. No change shall be made in the quality of successive shipments of material fur-
nished under this specification without first obtaining the approval of the purchaser.

CHEMICAL PROPERTIES AMD TESTS

3. The material shall conform to the following purity requirements:

Hydrogen Chloride, per cent by vol, min 99.5
Carbon Dioxide, per cent by - . max 0.030
Oxygen, per cent by vol, max 0.042
Organics (ty I.R.), per cent by wt, max 0.001C
Free Chlorine, per cent by vol, max 2.0001
Molsture, per cent by wt, max 0.0200

L. CHECK ANALYSIS: Analyses may be made by the purchaser on eack shipment of material.
The composition thus determined shall conform to the requirements specified in Section
3. Material not conforming to the requirements shall be subject to rejection.

CYLINDERS

5. CYLINDERS® (5.1) The material shall be supplied in cylinders that meet the require-
ments of the Bureau of Explosives and Rulings of I.C.C.

(5.2) The hydrogen chloride shall be supplied at a cylinder pressure equal to its own
vapor pressure, 613 psig at 70 F (21.1 C).

6. OUTLET VALVE CONNECTION: Unless otherwise agreed upon between the purchaser and the
manufacturer the outlet valve comnection shall conform to ASA 57.1 CGA Connection 330.

MARKING
7. MARKING' (7.1) Each cylinder shall be marked in accordance with ASA ZL8.1.

(7.2) Each cylinder shall bear a tag plainly marked as follows: Purchase Order Number;
Anhydrous Hydrogen Chloride, P D Spec 52217AP (Sub B); Volume; Name of Manufacturer.

Printed in U.S.A. P D SPEC 52217AP (Sub B)
fNot for publication



Westinghouse

ELECTRIC CORPORATION

®

Purchasing Department Specification 52118BA (Sub A) April 5, 1960
(Not for publication)

‘HIGH PURITY LIQUID ARGON

1. This specification covers high purity liquid argon in & special, insulated cylinder.

2. No change shall be made in the quality of successive shipments of material furnished
under this specification without first obtaining the approval of the purchaser.

CHEMICAL PROPERIIES AND TESTS

3. The gas mixture which results when the liquid argon is evaporated shall conform to
the following requirements:

Argon, Min ‘ " 99.995 Per cent
Hydrogen, Max 5 PPM

Oxygen, Max 5 "

Nitrogen, Max 10 "

Ho0, Max 1"

Carbon bearing gases, Max 5 "

L, CHECY. ANALYSIS: Analyses may be made by the purchaser on each lot. The composition
thus detemined shall conform to the requirements specified in Section 3. Lots not con-
forming to those requirements shall be subject to rejection.

CXLINDERS

5. CYLINDERS: (5.1) The cylinders shall meet the requirements of the Bureau of Explos-
ives and Rulings of I.C.C.

(5.2) The cylinders shall ! 2 a minimum cepacity that is equal to the equivalent of
2500 std. cu ft of gaseous ergon.

(5.3) (5.3.1) The cylinders shall be insulated sufficiently to limit the mean rate of
internal pressure increase during periods of non-use to 3 psig per hour.

(5.3.2) To prevent undue pressure build-up due to evaporation during periods of non-use,
a relief valve shall be provided to bleed off pressure after a minimum period of 60 hours,
or at a maximum pressure of 250 psig. The valve shall automatically reclose to prevent
‘contamination of the remainder of the contents.

(5.4) The cylinders shall be adequately protected against rupture due to internal
pressure build-up and failure of the relief valve specified in Section 5.3.2.

6. OUTLET VALVE CONNECTION: (6.1) The cylinders shall be equipped with outlet valve con-
nections designed to permit a maximum continuous withdrawal rate of 350 std cu ft per hr,

and a maximum intermittent withdrawal rate of 1000 std cu ft per hr. Intermittent with-
drawal shall be 5 minutes followed by a 10 minute recovery period.

(6.2) The outlet valve connections shall conform to Connection 580 of ASA BST7.l.
MARXING

7. MARKING: (7.1)Each cylinder shall be marked in accordance with ASA Z 48.1.

(7.2) Each cylinder shall bear a tag plainly marked as follows: FPurchase Order Number;
Liquid Argon; P D Spec S52118BA (Sub A); Volume; and Neme of Manufacturer.
Printed in U.S.A. P D SPEC 52118BA (Sub A)

D=L A . v e
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Westinghouse Electric Corporation

Nov 5, 1966
File Ro. -
P D Spec 53101AA thru AD Rev A (Federal CODE IDENT NO. T9500)
HYDROGEN
1. This specification covers compressed hydrogen gas.
P D Spec - Previous |
Designation P D Spec ‘ Description
5§§%m 5'55'7-§ Standerd commercial grade hydrogen.
52101AB 3057-2 High purity hydrogen, low in oxygen content.
52101AC 3057-3 100% hydrogen. Purchased by brand.
52101AD 3057-k 99.9% hydrogen. Purchased by brand.

NOTE: UNLESS OTHERWISE SPECIFIED, THE FOLLOWING REQUIREMENTS APPLY ONLY TO 52101AA,AB.

2. No change shall be made in the quality of successive shipments of material fur-

‘nished under this specification without first obtaining the approval of the purchaser.

MANUFACTURE
3. MANUFACTURE: The hydrogen gas shall be manufactured by the electrolytlc process.
CHEMICAL PROPERTIES

L, PURITY: (4.1) (52101AA) The gas shall not contain less than 93.6 per cent hydrogen.
(4.2) (52101AB) The gas shall not contain less than 99.8 per cent hydrogen.

5. OXYGEN CONTENT: (5.1) (52101AA) Shall not be more than 0.40 per cent (LOOO ppm)
by volume.

(5.2) (52101AA) Shall not be more than 0.18 per cent (1800 ppm) by volume.

6. NITROGEN CONTENT: (52101AB) Shall not be more than 0.02 per cent (200 ppm) by
volume,

7. MOISTURE: (7.1) (52101AA) The gas shall show no evidence of moisture when deter-
mined by inverting the cylinder and "cracking" the outlet valve.
(7.2) (52101AB) The gas shall have a dew point not higher than -47.45 C (-55 F).

PHYSICAL PROPERTIES

8. OUTLET VALVE CONNECTION: Steel cylinders in which the gas is shipped and stored
shall be equipped with outlet valve connection conforming to A8A B57.1 Connection 350.

Printed in U.S.A. el = P D 8pec 52101AA thru AD Rev A
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9. CYLINDERS: (9.1) Cylinders shall meet requirements of the Bureau of Explosives
and Rulings of I C C (Specification 3-A).

(9.2) All cylinders shall be thoroughly purged of water or other impurities.
PACKING AND MARKING

10. PACKING: The hydrogen shall be shipped in steel cylinders holding 200 cublc feet
at apmsureotaoool;wndspersqmre inch at & tempersture of 21 C (70 F).

11. MARKING: (ul)uchcylmurwbepmm-rkednththeu-eofthe;u
in the cylinder in accordance with ASA 248.1.

(11.2) Each cylinder shall bear a tag plainly marked as follows: Purchase Order
Kumber; HEydrogen, stating P D Spec Rumber and Rev ILetter; Fumber of cubic feet; Rame
of ¥anufecturer.

-2 - P D Spec 52101AA thru AD Rev A



INFORMATION CAT" JRY

Ais - ‘V‘*sl.:_ Westinghouse Eiectric Corporation

< C .F 3( St AstForuclesr Laboratory

- P. C. Box 10864 -
A .zed Cldssifier Date Pittsburgh, Pa. 15236

(Fed. Ident. Code No. 14683)

PURCHASING DEPARTMENT SPECIFICATICY 30130 _
(ot for Publication) July 10, 1968

YTTEARE, HIGH PURTTY

l. SCCPE

This specification covers the requirements for high purity methane,
designated as follows:

PD Spee
Designation Description
3013C-1 *ethane gas with a minimum content of

97.95 rer cent methane,

2. APPLICARLY DOCLITT'TS

2.1 The following documents, of the issue in effezt on the date <f invitatian
for btids, shall “orm a part of this speciflicztion to the extent
specified herein.
USAS B 57.1

2.2 Copies of 54 Standarids should bhe obtained from the 'nited
States of Amerieca Standards Institute, 10 Fast LOth Street,
Yew York, MNew York 10016,

3, JTQUIRDMTITS

3.1 CHMICAL CQPCSITIOM: The gas shall conform to the following
composition limits:

PDS 3013C

Printed in U.3.A. ' Page 1 of 3 Pages
GDR/as .

W form 59‘501_4



P15 30130

Methane . 99.95 percent min,
Carbon dioxide . 50 ppa max,
Ethans 30 ppm max.
Nitrogen ' 50 ypm wax.
Oxygea 10 prm max,
Propane 5 ppm max,
Water 5 ppn max,
3.2 Containers

3.2.1 Cylinders: The cylinder2 shall corform to the requirements of
the Bursau of Explosives and rulings of the ICC.

3.2,2 Valves: The outlet valve connection shall conform to CGA
Connection 350 as defined in USAS B 57.1.

3.2.3 Mprking

3,2.3.1 Each cylinder shall be legibly marked with the name of
the gas. Marking shall be by means of stenciling,
stamping, or labeling and shall not readily be
removsble,

3.2.3.2 The marking shall be located at the valve end and off
the cylindrical part of the body.

3.2.3.3 The height of the lettering shall not be less than
one twenty-fifth (1/25) of the diameter of the cylinder
with a minimum height of 1/8 inch.

3.2.3.4 Each cylinder shall carry the name of the owner or
ownership symbol, serial number, test dates, and
ICC service prassure marking. '

4. QUALITY ASSURANCE
4.1 Source Surveillance

4.1.1 Material covered by this specification is subject to source
surveillance by a Westinghouse represemtative, This may inelude
surveillance of the product and of the seller's systems, .
procedures, and facilities which relate to testing and inspection
of this material. The seller shall perform tests and supply data
as required to {1lustrate campliance with all requirements of
this specification,

PIS 30130
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PDS 30130

4,1.2 Naterial accepted by the purchaser's representative at the place
of manufacture which is later found to be not in conformance
with this specification is subjrct to rejection.

4.2 CORSISTENT QUALITY: No change shall be made in the quality of
successive shipments of material furnished under this specification
without firet obtaining the approval of the purchaser.

4.3 PURCHASER'S INSPECTION: Cylinders shall be subject to inspection
for conformance to Sections 3.1, 3.2.1 through 3.2.3.4, and 5.2.

5. PREPABATION FOR SHIPMENT

5.1 SHIFPING: The seller shall load each cylinder on the vehicle used
for transportation so that it is protected from damage during
shipment, .

5.2 Each cylinder shall bear a tag plainly marked as follows: Purchase

Order Mumber; Methane, PD Spec NMumber and Revision letter specified
on Purchase Order; Number of Cubic Feet; Name of Mamufacturer.

POS 30130
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Westinghouse Electric Corporation

£

\fur*_.{%j Coxesfor gate Astronuclear laboratory

P. 0. Box 10864
Pittsburgh, Pa. 15236
(Fed. Ident. Code No. 14683)

PURCKASING DEPARTMENT SPECIFICATION 30177 August 17, 1965
(Not for Publication)

POWDER, ALIOY-BRAZING

1. SCOPE
This specification covers requirements for a brazing alloy powder to be used as
filler material in brazing of grarhite components, designated as follows:
P D Spec |
Designation Description
30177-1 : Titanium, zirconium, beryllium brazing
alloy, 100-mesh powder
2. SUPPLIFR
The supplier for 30177-1 is: Brush Beryllium Company
17876 St. Clair Avenue
Cleveland, Ohio
3. CONSISTENT QUALITY
The manufacturer shall sutmit a certified statement that no change has been made
in the product or in the manufacture of the product specifled in Section 1 since
January 1, 1965.
4, 10T IDENTIFICATION
The supplier shall mark each container with an identification of the lot or batch
of material and the date of manufacture.
5. STORAGE
The shelf life of the powder, stored at room temperature in sealed contalners, is
indefinite. /
6. DESCRIPTION
) The brazing alloy shall be furnished as 100-mesh powder and have the foilowing
nominal chemical composition: 48% titanium, 48% z:rconium and 4% beryllium.
. POP/bd
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